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f:Y n 
B. Waterf:Y OCollectionf:Y Oandf:Y OTr~~ntf:Y ::JOFailure 

f:Y =n 
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Executive~ Dl}SumIDaillY 

f:YDll 
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General~ DllConclu~:nQ 
jJf/Df] 
EPA 's jJf/Df]hypothetical jJf/Df]mine jJf/Df]does jJf/of]utJ.mNfttl.prinitngi!!/,tIJl/Jjtl.f§ef]fJRfll(fUJ~atershet 
authorsf:Y Ooff:Y Othisf:Y Otatd:til!i~otQr~~1t!flJOwhatf:Y Odesignf:Y DOwillf:Y Obef:Y DOpn 
Project~elfiPle) f:Y ::J nand f:Y nneitherf:Y D n~ffi1Hn'1\}e:M, f:Y D Othisf:Y Odesignil'OO:YJ!llflf:Y ::J nnotf:Y : 
otherf:Y DOlacgl.ef:Y Ominingf:Y Oinf:Y OtltIE9Jtwi}"ewah~~~LJJQtof:Y :JOrepresentf:Y :JOaf:Y :JI 
bef:Y DOproposedf:Y :J0fdf'¥i!lt-QOPebble.f:Y :JOf:Y :JO 
f:Y DO 
The jJf/Df]Assessment~liJftrtBs jJf/Df]impacts jJf/DJ]from jJf/Df]even jJf/Df]the :Mlllfli~thetical jJf/Df]m 
technicalf:Y nreimW}udesf:Y Othatf:Y OEPA'sf:Y nwatershedf:Y OAssessme~$@iifil:}mtlyf:Y = 
thef:Y Olikelyf:Y :JOimrmafil~,! :!Qitsi1ilf:llijlfypotheticalf:Y ern}m~.~iJhiaf:Y Otof:Y nomitting 
prevention"filmij!l :JOmitigationf:Y nstrategiesf:Y Othatf:Y DOwouldf:Y ::JOdecreasef:Y norf:Y Oelimin< 
tof:Y :J nrecogniz~'s:Jltlllflsuccessful f:Y nrecord f:Y D Ooff:Y Oprotectingf:Y Othef:Y nenvironment, f:Y 
from f:Y D Olegacyf:Y :J Omines, f:Y :J nandi't!l~flJfil:ij!till~lMJDIJhatf:!J :J nare ~eJ~clliqp~D r 
thatf:Y ::J OfolillM:} 
f:Y n 
EPA 's jJf/Df]methodology jJf/DJ]fails. jJf/Df] jJf/Df]The jJf/Df]Asse'.f.biuiilf$illl~e jJf/DJ]fixed. t!!I 
concludesf:Y :J0thatf:Y OEPA'sf:Y OntillJ$ile~~lly~d.f:Y :JOf:Y DOitf:Y =:JOcannotf:Y 
fixed.f:Y :JOf:!l~~Aeyecd}pgiralf:Y Oriskf:Y :=nassessmentf:Y :JOisf:Y :JOanf:Y :JOunsupportablef:Y =n 
cannotf:Y :JOproducef:Y :JOreliablef:Y mu:flnclusions. 
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Specific~ D 11Erfifil} 
f:Y =m 
EPA'sf:Y qllitllJeticalf:Y DllllliUIJIINotf:Y DllTypicalf:Y Dlloff:Y DllMiil~Bl}lli~ijl!l DllBay 
assessmentf:Y :::JOisf:Y ::=nnotf:Y ::=nanf:Y onassessmentf:Y DOoff:Y ::=nonlyf:Y onPebble,f:Y onbutf:Y Opurp 
watershed.f:Y nf:Y ::JOltf:Y Opurportsf:Y ontof:Y onrepr~f:Y DOthidiigllJirnli)~f:!J~l~~ay 
justf:Y ::JOPebble.f:Y ~CQl):f:Y onctoes 
f:Y =n 

• Error il!/J.Jl/iiPl}er cIJ!hrflpyry iJ!lDf]deposits jJf/::Jf]are jJf/Df]not jJf/Df]representative jJf/Df]ofjJj/Df]o 
deposits jJf/J."/ftid!ll!MJfJl jJffofllla'1rshed. ;WBJ~ssessmentf:Y Oappliesf:Y O~=mlallf:Y 0I 
watershed, f:Y onnotf:Y Ojustf:Y OPehltlre~caijnllrut~ijsittBf:Y DOinf:Y onthef:Y narea~ 
documentedf:Y 00byf:Y OBLMf:Y Oandf:Y ::J0thef:Y DOUSGS, f:Y OOincludingf:Y DOaf:Y DOUSGSf:Y [ 
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theref:Y onaref:Y~~plli)rphyryf:Y onctepositsf:Y Owithinf:Y Othef:Y onwatershed.f:Y OOThe: 
doesf:Y Onotf:Y OlQhrem:Ei!leJl"fill¥i!ltiIJ.ijf:plJ»~ii iU)~positsf:Y 00dof:Y OOnotf:Y OOrepresentf:Y 00al 
large-Sf:alef:Y onminingf:Y DOinJ!l~lfristolf:Y onB 
jJf/::Jf] 

• Error jJf/o f]# 2. jJf/Df] jJf/o f]EPA 's jJf/Df]h yp<il!ltittiml!i!!l!!/f:IJIJtlm!~_jJJJci•e@D f]of llieJllikllly jJf/o f]n 
Bristol jJf/Ofll/jj'1rshed. ~~hypotheticalf:Y Ominef:Y Oisf:Y nmor~tnapf:Y :=nsf:! 
thef:Y naverage~ilfipijminef:Y Oinf:Y OOAlaskaf:Y onandf:Y OBritishf:Y ncolumbia,f:Y onar 
largerf:Y onthanf:Y onthef:Y naveragef:Y ncopperf:Y Omine.f:Y ::=nf:Y Of:Y on~uIImayf:Y n 
disturbancef:Y narea f:Y Oof™lllli:tl:itiIBJJS~nunlikelyf:Y o Otof:Y o naccuratelyf:Y ::= nreprese 
areaf:Y :afW>~ ::JOlargeMla~m~~&~f:Y Oinf:Y DOthef:Y ::JOBristolmmtm.yf:Y nw• 
somef:Y Ofuture."B,l;lllfld'fift11Jlthatf:Y Onof:Y onotherf:Y onprojectf:Y Oinf:Y Othef:Y onBristorn! 
advancedf:Y nstagef:Y onoff:Y nexploration,f:Y nnof:Y onotherf:Y oniargef:Y onminef:Y oninf:Y 
permittingf:Y Olijwlltl Othef:Y onne~.l]Odecade.f:Y =n 

• Error jJf/::Jf]#3. jJf/::Jf] jJf/::Jf]EPA 's jJf/Df]hypotheti<illlpifesl/.ntirtNi!J~fiW, O 0 
GISf:Y onanalysisf:Y ncompletedf:Y Oforf:Y Othisf:Y ntechnicalf:Y nreviewf:Y DOindicatesf:Y = 

forf:Y Othef:Y DOEPAf:Y Ohypotheticalf:Y Ominef:Y onisf:Y Olikelyf:Y ontof:Y Oimpactf:Y DOsi 
streamf:Y OOhabitatf:Y 00thanf:Y OOotherf:Y 00potentialf:Y OOlocationsf:Y ~ 00thef:Y OOBri~ 

• Error jJf/::J f]#4. jJf/Df] jJf/::J f]EPA 's jJf/::Jf]h ypotheti<iiilpifesl/.ntirtNi!J~di/li_dJniiliil f/iidfmake 
up. ~df~11flisf:Y nnof:Y O"typical"f:Y Gijg~~fut~rnflaeyhnilpnetalf:Y onoref:Y Othatf:Y 
representativef:Y onoff:Y onanf:Y noresf:Y Owithinf:Y onthef:Y onregion.f:Y onf:Y OTherefore,~ 
Pebble f:Y n depasi1Iiilf:!lnnl be ti>~e pre sen tf:Y = Othe f:Y = ij~lti}ge.<iKthr~EJillf:Y = n risks f:Y D 
off:Y onotherf:Y onctepositsf:Y :=ninf:Y :=nthef:Y :=narea.f:Y =inf:Y Oinf:Y onactdition,f:Y nasf:Y ont 
geochemicalf:Y Dll$'~Oependentf:Y nonf:Y onparticularf:Y :::JOdesignf:Y Oparameters.f:Y n~ 
geochemical~Sk&filmunt1pxe>m.e:~ onminef:Y nmayf:Y nnotf:Y nev~mJafld~reijentf:Y = 
definitelyf:Y onnotf:Y onrepresentf:Y onotherf:Y ::]g{p4entialf:Y onprojects 

• Error jJf/::Jf]#S. jJf/::Jf] jJf/Df]EPA 's jJf/Df]hypothetical jJf/Df]mine jJf/::Jf]omits jJf/Df]mitigation jJf/Df]a 
likely jJf/::Jf]to jJf/Df]be jJf/Df]used jJf/::Jf]by jJf/Df]other jJff~rgp~~tol ~ 
thef:Y nctesignf:Y onincludingf:Y Omitigationf:Y onandf:Y onpreventionf:Y ontechniquesf:Y nn 
protectf:Y Othef:Y onenvironmentf:Y Ofromf:Y Ominingf:Y onoff:Y ::=nanf:Y onoref:Y oncteposit~ 
discovered.f:Y nf:Y DOGivenf:Y ::JOthef:Y niargef:Y onvariety~tmieftll:b~~DOitf:Y = 
yet~signedf:Y onimle;IQtCQnexactlyf:Y onthef:Y onsetf:Y onoff:Y onmitigation/preventionf:Y = 

Alaskaf:Y OOMinersf:Y OA~illli}ltion f:Y =lJ11 ::=n Executivef:Y onsum~~filijf:Y =n 
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EPA f:Y ClijnRsf:Y =:J f1inf:Y =:J f1itsf:Y ::J f1hJ~e):Tctm~filf}Im f1thef:Y ::JI} hypothetical f:Y ::J f1minef:Y ::J 11 
representf:Y ::J f1otherf:Y ::J Qmifi~l1t1}~shed. mTIJil 

• Error t!!tJ l]#6. jJf/Df] jJf/o f]EPA jJf/o f]orpitmiifmlJmiJJlffelli'Jml!l!gIJmiifl!JpJti.t jJf/= f]would jJf/= f]eli1 
or jJj/Of]signift§dii!JJ.fl.ce jJj/Of]the jJj/Of]impacts jJj/Of]it jJj/Of]predicts jJf/OJ]f<ffli11f;IJT~jJffof]hypot 
technical~l'liijw~felijencesf:Y Of1somef:Y f1designf:Y Of1changesf:Y f1thatf:Y f1wouldf:Y f1elim 
impactsf:Y Of1thatf:Y ::Jf1thef:Y f1Assessme~1mlli~lllltft£Hng&!hef1clm[jjtff:Y f1and 
movingf:Y O~ion f:Y ::J f1djm5Qdi):tti!l O f1pipeline, f:Y ::J f1am~9}IU)atlrlitiDn, f:Y ::J f1thef:Y f1revie\I 
showsf:Y f1thatf:Y CJLgBU~OW}:al~ f1preventionf:Y Of1andf:Y Of1mitigationf:Y f1strategiesf:Y r 
bef:Y ::Jf1developedf:Y ::Jf1throughf:Y ::Jf1thef:Y f1permittingf:Y =:Jf1procrae1>~~QijtilijlIDp}i.cts 
imposition f:Y ::J f1off:Y ::J f1thesef:Y ::JI} strategies f:Y ::J f1w~ ::J f1notf:Y ::J f1bef:Y ::J f1accurate. 

• Error jJj/Of]#7. jJj/Of] jJf/Df]EPA 's jJf/Df]hypothetical jJf/Df]mine jJj/Of]does jJf/Df]not jJf/=lJmeet jJf/=J 
Therefore, illmf]cannot jJf/Df]represent jJf/Df]realistic jJf/Df]mine jJj/Of]implmts1il!le§J1fiil}_ jJf/DlJt• 
thef:Y ::Jf1designf:Y ::Jf1usedf:Y ~~~ijlij[hr<fj f1e~tijrginim00Mg}rsef:Y n 
impactsf:Y Jiijadmillli}usf:Y Of}fishf:Y f1habitatf:Y ::Jf1andf:Y ::Jf1wetlands,f:Y =:Jf1andf:Y Of1becausef:Y • 
bef:Y ::Jf1placedf:Y ::Jf1inf:Y f1Uppen00Bf}l11El~~ga!le~ry~ailllards,f:Y f1thef:Y ::Jf1 
hypotheticalf:Y ::Jf1minef:Y ::Jf1asf:Y ::Jf1propos(Hl)>M:m}JI)~~~f}l:ll~sI~afuijf:Y ::Jf1statef:Y :JI} 
standards.f:Y f}f:Y ::Jf11tf:Y f1isf:Y f1u~hlalil!11qM@lil~f:!JQJmptf:Y Of1bef:Y f}pE 
underf:Y ::Jf1existin~Qijiwfi'eHijntf:Y ::Jf1typicalf:Y ::Jf1miningf:Y ::Jf1impadi'ID1Jf1inf:Y ::Jf1thef:Y :JI 

jJj/Of] 

f:Y n 
Risksfi-Oli}f:Y DI}Habitatf:Y DI}Modificationf:Y DI}andf:Y DI}Watu~'W:Q&l}ltfl)s 

• Error jJj/Of]#B. jJf/=lJ jJf/Df]EP M IBelfJill}lmltliBtittiJ!!Df]~~s1!fff]~ f1 
description f:Y ::J B}bilfil:mi:mmodificatilpali!SlQ~ijl na f:Y ::J f1directf:Y f1consequencef:Y f1off:Y ::J f11 
andf:Y f1location.f:Y ::Jf1f:Y~e1dJE~Qillte)minef:Y ::Jf1sizef:Y ::Jf}forf:Y ~oUl}erf:Y ::Jf1mim 
modification f:Y ::J f1impacts~Jli)am~~fystimated. ~ D 11 
f:!j DI} 

• Error jJj/Of]#9. jJj/Of] jJf/Df]EPA jJf/=lJuses jJj/Of]a jJf/=lJpm~lnpl'llitmJJ!lmTlthiit11!/.Df]oii 
anadromous jJf/DJ]fish jJf/orpmliH~:CJApm'allfl ::Jf1reviewf:Y ::Jf1includeall~yrs~simplef:Y = 

thatf:Y f1determinedf:Y ::Jf1thatf:Y f1thef:Y ::Jf1lodartimll!!t[]Jq>1fiilneQEPl'\mi:Y~M?otf:Y Of1bef:Y = 
representativef:Y ::Jf1off:Y =:Jf1otherf:Y ::Jf1locationsf:Y f1inf:Y Of1thef:Y f1Bristolf:Y f1Bayf:Y ::Jf1wat 
anadromousf:Y I} fish f:Y I} habitat. f:Y f1 f:Y f1Therefore, f:Y ::J f1itf:Y O f1isf:Y O f1likelyf:Y ::J f1thatf:Y =: 
minef:Y ::Jf1wouldf:Y f1exaggeratef:Y Of1habitatf:Y f1modificationf:!eSJ~ifiliP~~ijedl!Jf:!JQJf1oth 
watershed.f:Y ::Jf}f:Y f11tf:Y =:Jf1mayf:Y ::Jf1evenf:Y =:Jf1exaggeratef:Y ::Jf1habitatf:Y f1modificationf:Y = 
alternativef:Y f1locationsf:Y ::Jf}forf:Y f1somef:Y f1off:Y f1thef:Y f}facilitiesf:Y Of}forf:Y Of}af:Y I 
informationf:Y ::Jf1concerningf:Y ::Jf1thef:Y ::Jf1analysisf:Y ::Jf1andf:Y ::Jf1itsf:Y mpili)litations,f:Y ::Jf1see? 

f:!j DI} 

• Error jJf/=lJ#RA jJf/Df]jfJ'relJIEsts jJf/Dljidi,fillltmii@tJmous jJf/OIJslnriifiilllliiN/Jf]mine jJj/Of]that ~ 
notjJf/=lJpermittdblH.~~ ::Jf}federalf:Y ::Jf1lawf:Y ::Jf1requiref:Y f1mitigationf:Y ::Jf1off:Y I 
anadromousf:Y ::Jf1streamsf:Y ::Jf1andf:Y =:Jf1wetlands.f:Y Of}f:Y Of11tf:Y Of1isf:Y f1notf:Y ::Jf1reasonabl 
withoutf:Y f1analyzingf:Y f1the~mga'A!iiafi}thatf:Y ::Jf1wouldf:Y f1bef:Y Of1requiredf:Y ::Jf1by~ 
federalf:Y ::J.IJIDAflf:Y ::Jf1Thereformllig~mpnctsf:Y ::Jf1aref:Y dllfillJY ::Jf1accurate. 

f:!j DI} 

• Error jJj/Of]#11. jJj/Of] jJj/Of]The jJf/Df]Watershed jJf/Df]Assessment jJf/Df]ldBIUllfllMll.mTJrealis 
off:Y =:Jf1thef:Y f1lackf:Y ::Jf1off:Y ::Jf}af:Y M.ijtenDkfi~iilli}Wawar~~ ::Jf1 
hypotheticalf:Y ::Jf1mina~~ijlf1bef:Y ::Jf1confirmedf:Y mJDff:Y ::Jf1disputed. 

Alaskaf:Y ::Jf1Minersf:Y f1A~illli}ltion f:Y ::JJ11 ::Jf1 Executivef:Y ::Jf1Sum~~filijf:Y ::Jf1 
Technical jJf/=:JJ]Review jJf/=:JJ]ofjJf/=:JJ]EPA jJf/=:JJ]Wiil~hed jJf/=:JJ]Assessment 

EPA-7609-0003194_0007 



f:Y =m 
~on 
Risksf:Y Ollfromf:Y OllRoadf:Y Ollandf:Y OllStreamf:Y OllCrossin~fllBJlpnidgfilffllln~faiW1 
fromf:Y =nroadf:Y nandf:Y nstreamf:Y ncrossingsf:Y =naref:Y Oinaccuratef:Y Obe~~f:Y =noff:Y I 

• Error t!!lDl]#12. jJ//Of] jJ//Of]Assump~~Ufm~]!/Jr~~tn11tequiredf:Y = ntof:Y = Odev 
Mine.f:Y onf:Y OHowever,f:Y DOitf:Y Oisf:Y Oquitef:Y onpossiblef:Y Othatf:Y notherf:Y Omirn 
bef:Y Odevelopedf:Y =nusingf:Y =naf:Y nroad.f:Y onf:Y DOThereforef:Y Othef:Y onpredictedf:Y = 
representingf&rgij-stalef:Y DOminingf:Y DOinf:Y Dijt!heJllJ onwatershed. 
f:Y Oil 

• Error jJf/Dl]lllI3] jJ//Of]Omission jJ//Of]ofjJ//Df]prevention jJ//Of]a~IJpli/11gd/ilmiifjel]illfilfeg 
forjJ//Df]the t;-IJITJJn!liiiL}f/fn~JI, onaf:Y Ospecificf:Y onroadf:Y Oalignmentf:Y Oandf:Y Oby 
constructionf:Y ontechniquesf:Y onandf:Y c:=nthenf:Y onctisparagesf:Y :::Jili}t>JoonematQ!b:el}msef:Y one 
impactsf:Y =ntheyf:Y =nwmf:Y =ncause.f:Y nf:Y DOThef:Y Oobviousf:Y nsolutionf:Y :::JOisf:Y Oto 
design/constructionf:Y OstandarllSmJafl:ernatef:Ym~o:lij:es:Mmli}tef:Y Othef:Y =:JOimpacts.f:Y on 
bodyf:Y ~lijsmHJlcalf:Y onrepiffwfillesf$l nexamplesf:Y onoff:Y onctesignf:Y Ochangesf:Y onthat 
have~sff}nedmfilf2}Y DOthatf:Y onwouldf:Y onreducef:Y onorf:Y1mQJEl}iminatef:Y DOthef:Y DOimpac 

• Error jJ//Of]#14. jJ//Of] jJ//Df]A jJ//Of]check jJ//Of]conclusions: jJ//Df]EPA jJ//Of]came jJ//Of]to jJ//Of]dif) 
mine jJ//Of]rolfllis~II.Q~QOnotf:Y :::J0thef:Y Oonlyf:Y D0minef:Y 0riaa1iimJif}l:lli~OEPAf:Y • 
reviewf:Y DOdocumentsf:Y DOtwof:Y Ootmmt1[Qijffiim~ilJQE8~1mQJfijiledf:Y DOtof:Y DOreachf:! 
conclusionf:Y onasf:Y DOinf:Y DOtlfiliM}:JOAssessment. 

f:Y Oil 
Riskf:Y OllAssessmAiilllaijl!l Olll\5Bfl 

• Error jJ//Of]#15. jJ//Of] jJ//Ofll'tktii!il!rC11Jjii,lkfl:pliif~Dl]from jJf/D~l]mines 
technicalf:Y onrel2lm<ruililetlQ.sf:Y Othef:Y onctramaticf:Y onchangesf:Y Oinf:Y ongovernmentf:Y on 
miningf:Y Opractices.f:Y onf:Y DOToday'sf:Y DOminingf:Y onpracticesf:Y onaref:Y Ohugelyf:Y Or 
environmentf:Y Othanf:Y =nthosef:Y onoff:Y nevenf:Y =n1990. f:Y nf:Y nf:Y DOTherefore, f:Y Dll 
mines f:Y n does f:Y = n n otf:Y n re ~Hl!,'2m Qp}Itbb<m~ fJ n off:Y mcyfivilurlMmQijfiJOIDliFc:Y n 
norf:Y Odoesf:Y Oitf:Y =nrepresentf:Y =nthef:Y onprotectivef:Y onpracticesf:Y =nthatf:Y DOmini1 
governmentsf:Y = nreqi!lira:} 
f:Y =n 

Riskf:Y Ollfromf:Y OllWaterf:Y OllCollectionf:Y Ollandil0.lf~ent~a'illiif)mncerningf:Y on 
waterf:Y oncollectionf:Y Qi)mnt~!H=:llfn6!ruref:Y onfromf:Y Otheirf:Y DOhypotheticalf:Y DOminef:Y =nare~ 
unsupportedf:Y Obecausef:Y onoff:Y onthef:Y nerr~Odiscussedf:Y Obelow.f:Y n 

• Error jJ//Of]#16. jJ//Of] jJ//Of]The jJ//Df]lack jJ//Of]ofjJ//Df]design jJ//Of]details jJ//Df]makes jJ//Df]EPA 
The~~ijtheticalf:Y DOminef:Y =nctoesf:Y nnotf:Y DOincludeW:filt~ISfl,Wfllee11!e~ryf:Y Oto 
collectionf:Y nandf:Y Otreatmentf:Y Ofailure.f:Y Of:Y Oitf:Y nctoesf:Y onnatmTIRvaluatef:Y 
presentf:Y Odataf:Y =nonf:Y =nsimilarf:Y Ofailuresf:Y =natf:Y =notherf:Y DOmines.f:Y onf:Y onf:Y 
protectivef:Y Othanf:Y onother$l.ll:Uillq>i\attilmi@!i~IlJOinformation,mffiil~e1llDOfa 
probabilitiesf:Y D nandf:Y ncons:mprnrt~S]IJ}:Offl = Odetermined; f:Y = Otherefore, f:Y = Othef:Y = Ofc 
analysisf:Y~ingless.f:Y Oil 
f:Y Oil 

• Error jJ//Of]#17. jJ//Of] jJ//Of]The jJ//Df](lack jJ//Of]ofldiiilflllimtJntli>nJflinlfli!iiiJJlffliJl/iiii~ 
strategies. ~s?IJJ Omines f:Y D Ogenerally=2}!tpjt}filtt~te.tli)s~Ie11tJ~allG~&>f:Y = n 
fromf:Y Othef:Y Oprimaryf:Y ncontainmentf:Y Omechanistadllir~~ef:Y Obody~ 
providesf:Y =nexamples.f:Y nf:Y Dllypiitdmit~~~Hrobalnfi:Y~nd~ 
consequencesrdij:JOfailuresf:Y onaref:Y ~f}lggerated. 

Alaskaf:Y DOMinersf:Y OA~illli}ltion f:Y =lJ11 =n Executivef:Y onsum~~filijf:Y =n 
Technical jJf/=J]Review jJf/=J]ofjJ//=J]EPA jJf/=J]Wiil~hed jJf/=J]Assessment 

EPA-7609-0003194 _ 0008 



f:Y =n 
f:Y Oil 

• ErrorjJf/Dl]#18. jJf/Dl] jJf/Ol]The jJj/Dfln;lmly~l]:i(!Jnis~inesf:Y ::Jf)havef:Y f)anf:Y =:Jf)( 
recordf:Y f)off:Y f)protectingf:Y ::Jf1waterf:Y~IT~lf<smmt:ml@3h~~l.~J~ska'sf:Y ::Jf11 
in11!Eillijopingjtl~LJf1probabilityf:Y ::Jf)off:Y ::Jf)failune~Rp}rlf;\,imtQJtedicti 

• Error jJf/Ol]#19. jJf/Dl] jJf/Dl] jJf/Dl]Assertions jJf/Ol]abodl!~~k~~e2f(aflJl!tn.flttlplltUif. t!!i 
Assessmentf:Y ::J f)includes f:Y f)manyf:Y ::J f)unsupported f:Y f1 (and f:Y ::J f)inaccurate) f:Y ::J f)assertic 
thisf:Y ::Jf)technicalf:Y ::Jf)reviewf:Y ::Jf)pro~~ ::Jf)examples. 

• Error jJf/Ol]#20. jJf/Dl] jJf/Ol]Conclusions jJf/Dl]in jJf/Dl]the jJf/Dl]Assessment's jJf/Dl]Executive jJf/o~ 
conclusions jJf/Ol]in jJf/Ol]the jJf/Ol]body jJj/Of]BJimJl]lfmiilf~iji.mIDl~ssessment 
concludes,f:Y f)"thef:Y ::Jf)probabilityf:Y f)off:Y f)failuref:Y f)cannotf:Y f)bef:Y f)estimatedf:Y = 
Executive mmQnaryf:Y atijribatfflieJf:tj ::J f)p ro bab ilityf:Y f1 off:Yiglij'fia1illlllilf~ IJll~rte@!j'B f1 is f:Y f1 r 
justification f:Y ::J f)in f:Y f)thef:!:!Asij~~dt\nlffil]Jtllbllm::rnJqonclusionf:Y ::J f)in f:Y ::J f)thef:Y ::J f1 Exe 
Summary.f:Y f)f:Y f)Thef:Y ::Jf)Executivef:Y f)Summaryf:Y f)referencesf:Y f)dataf:Y ::Jf)thatf:Y l 
declaresf:Y ::Jf)doesf:Y ::Jf)notf:Y ::Jf)emtm:I]}l{}anmI)Q~nowlf:Y ::J~::Jf)thef:Y =:Jf)Assessr 

• Error il!IZ1l]jJf/Dl] jJf/::Jl]Check jJf/Ol]on jJf/Ol]conclusions: jJf/Dl]EPA jJf/Ol]came jJf/Dl]to jJf/Ol]differe 
mine jJf/Ol]analfiass~u.Qtil&jical f:Y f)reviewf:Y ::J f1 discusses fti ~Qtijwti!i~ili}01!t·[11t EIEfwi:S 
thef:Y =:Jf1leadf:Y~~f1whichf:Y f)theyf:Y ::Jf)dof:Y f)noti'timtQ~tal®llJf:lmtE}ttlmel 
andf:Y f)collectionf:Y ::Jf)failure.f:Y ::Jf)f:Ym]it}l1l~m~Q~~~ram!tJIJTithef:Y = 
consequencef:Y f)off:Y ::Jf)failuref:Y ::Jr) severe, f:Y =:Jf)butf:Y =:Jf)the~se-m:ie@:filijlS&tiji~-ai}rl 
discussionf:Y =:Jf)inf:Y =:Jf)otherf:Y =:Jf)recentf:Y =:Jf)analysisf:Y =:Jf)b~u::mnEPAf:Y =:Jf)onf:Y =:Jf)thef:Y =:Jf)s 

f:Y Oil 
Risksf:Y Ollfromf:Y OllPipelidW~JlllllFailure 

• Error jJf/::Jl]llWuiiiplJdlif-1!1/Jl]ofjJj/Df]a l!l!lJIJ~me.~~ =:J f)bef:Y 'J f}r~fuili}edf:Y C f)tof:! 
minef:Y ~le, f:Y =:Jf)butf:Y =:Jf)nof:Y =:Jf)otherf:Y f)minef:Y f)inf:Y f)Alaskaf:Y ::Jf)usesf:Y f)af:Y r 
notf:Y f)usef:Y f)af:Y f)pipeline,f:Y Cf)thef:Y f)predicted51UfPit}ba~~epmsRil!tat~~Qd)] 
non-Eebblef:Y =:Jf)minesf:Y Cf)inf:!iimtQQristolf:Y =:Jf)Bay. 
f:Y Oil 

• Error jJf/Ol]#23. jJf/Dl] jJf/::Jl]Omission jJf/Ol]ofjJj/Df]pipeline jJf/Dl]related jJf/Ol]prevention jJj/::Jf]ai 
EPA'sf:Y ::::Jf)hypotheticalf:Y f)pipelinef:Y f)omitsf:Y f)obviousf:Y =:Jf)preventi~TilJantj~DlldE 
somef:Y 'Jf)componentsf:Y~<ilf:Y ::Jf)aref:Y ::Jf)difficultf:Y ::Jf)tof:Y f)change,f:Y f)b 
bef:Y ::Jf)designedf:Y ::Jf)tof:Y Cf)differentf:Y Cf)standards.f:Y =:Jf)f:Y ::Jf)f:Y f)Itf:Y f)isf:Y ::Jf)unclearf:Y 
withf:Y f)anf:Y f)unacceptablef:Y :::Jf)riskf:Y f)andf:Y f)notf:Y f)includef:Y f)designf:Y f)chang 
actualf:Y f)governmentf:Y~atmtiWOlQd~qti)ref:Y ::Jf1su.an@.gtlJ!eJf1cha~es}f:Y ::Jf)Thef:Y ::Jll 
EPAf:Y =:Jf)hypotheticalf:Y =:Jij~nil1tfil:Ilill =:Jf)bef:Y =:Jf)permittedf:Y =:Jlllifillerf:Y =:Jf)existingf:Y =:Jf)la 

• lllr1l'b)" jJf/Ol]#24. jJf/Dl] jJf/Dl]A jJf/Ol]check jJf/Ol]on jJf/Ol]conclusions: jJf/Dl]EPA jJf/Ol]came jJf/Dl]to 
potential jJf/Dl]mine jJf/Ol]pipeline jJf/Ol]at jJf/DJ]tffii gij$~~'~1Ql] 
Redf:Y =:Jf)Dogf:Y f)])lli~~pipeline.f:Y ::Jf)f:Y ::Jf)f:Y ::Jf)Thef:Y ::Jf)ageneyi!JITlI))::amef:Y • 
veryf:Y ::Jn diff ere n tf:Y =:Jn from f:Y n t~~ff'st:@i!lefult}fi!fr:!JQJ n highlyf:Y =:Jn unlike lyf:Y =:Jn tha tf:Y 
wouldf:Y =:J f)bef:Y =:J f)comPfil:illllsed." 

f:Y Oil 
Riskf:Y Ollfromf:Y OllDalt~JlllllFailure 

• Error jJf/Ol]#25. jJf/Dl] jJf/Dl]Assumption jJf/Ol]ofjJj/Df]a jJf/Ol]dam; jJf/Ol]assumption jJf/Ol]ofjJj/DlJ 
Notf:Y =:Jf)allf:Y =:Jf)minesf:Y ::Jf)havef:Y =:Jf)dams.f:Y =:Jf)lnf:Y =:Jf)addition,f:Y =:Jf)thef:Y =:Jf)Assessmentf:Y 

Alaskaf:Y =:Jf)Minersf:Y f)A~illli}ltion f:Y =ll1t ::::Jf1 Executivef:Y ::Jf)Sum~~filijf:Y =:Jf1 
Technical jJf/:::JJ]Review jJf/::JJ]ofjJf/::JJ]EPA jJf/:::JJ]Wiil~hed jJf/:::JJ]Assessment 

EPA-7609-0003194 _ 0009 



TS F f:Y f1 can f:Y f1 hfffi!hfilc)dbinyrlWff ~tfB~= /]co nseq u en ces j}j/= J]o f j}j/= J]ta~'Bil/fSf}Hil ~ j}j/= I]f a 
added). ~itef:Y =f1thef:Y =npotentialf:Y =ntof:Y =f1eliminatef:Y =f1thef:Y =f1risk,f:Y f1EPA'sf:Y:::: 
wetf:Y = f1closuref:Y = f1tof:Y = f1representf:Y f1whatf:Y :::: f1theyf:Y-fille«~Eti11IDifi}t~1I}ijirl!!tI1Tiy 
Alaska.f:Y f}f:Y f1Forf:Y f1reference,f:Y ::::f}Redf:Y =f1Dogf:Y =f1Minef:Y ::::f}isf:Y f1thef:Y f1onlyf:Y 
ThereforefleJ"f:tlt::::f1predictedf:Y ::::f}impactsf:Y ::::f}fromf:Y =f1EPA'sf:Y =f1hypotheticalf:Y =f1minef:Y 
representf:Y ::::f}ot~fi!H~s:tl}veredf:Y ~9ig!lleaf.W :::Jf1minesf:Y ::::f}inf:Y ::::f}thef:Y ::::nwatershed 
mayf:Y f1notf:Y ::::nrepresentf:Y ::::f}thef:Y ~TI/l<sf:Y ::::f}fromf:Y ::::f}Pebble. 
j}j/=lJ 

• Error j}j/= f]# 2 6. j}j/= f] j}j/=lJSome j}j/=lJiocations j}j/=lJa re j}j/= f]ldhl!BCTJlilSklJlilfitl/lJfiMfJ!!!fiIIJfh, 
technicalf:Y f1reviewf:Y =f1describesf:Y ::::f}locationsf:Y ::::f}inf:Y ::::f}thef:Y :::Jf1Bristolf:Y f1Bayf:Y ::::nv 
significantlyf:Y ::::f}lessf:Y ::::f}riskf:Y ::::f}thanf:Y ::::fltjil~fill~-filitlidib~n~dl 

Alaskaf:Y ::::f}Minersf:Y f1A~illli}ltion f:Y =iJ11 =n Executivef:Y =nsum~filfilijf:Y =n 
Technical j}j/=J]Review j}j/=J]ofj}j/=J]EPA j}j/=J]Wiil~hed j}j/=J]Assessment 

EPA-7609-0003194_0010 



f:!J n 

~DI} 

f:!J =m 
Section~ []i.)tdHIDq_ion ~ DI} 

~11!J nEPA'sf:!J ::::nMayf:!J ::::n2012f:!J n"Anf:!J ::::nAssessmentf:!J ::::noff:!J nPotentialf:!J ::::nMiningf:!J :::Jll 
Bristolf:!J ::::nBay,f:!J nAlaska"f:!J nusesf:!J ::::necologicalf:!J nrisk~~m::nin~flology 
" ... potentialf:!J ::::nimpactsf:!J Effitafm:TIJJPn~ingf:!J ndevelopmentf:!J ::::nonf:!J nBristolf:!J nBayf:!J ::::nfis 
subsequentf:!J ::::neffectsf:!J ::::nonf:!J nwildlifef:!J nandf:!J nAlaskaf:!J fl~lm-~l:tai~~::::noff:!J: 
reviewf:!J nfJRJ1thef:!J ::::ndocumentf:!J ::::nisf:!J ::::nreferredf:!J ::::~~~Q~~'~ij;ment"~ 
Assessment.")f:!J :::: n 
f:!J :::: n 
Thef:!J ::::nAlaskaf:!J ::::nMinersf:!J ::::nAssociationf:!J 'Jnisf:!J nsubmittingf:!J ::::nthisf:!J ntechnicalf:!J ::::nrevi 
thef:!J ::::ninformationf:!J ::::ninf:!J nthisf:!J ::::ndocument,f:!J ntheref:!J naref:!J ~ nnumberf:!J norn 

• EPA'sf:!J nhypotheticalf:!J ::::nminef:!J ::::ndoesf:!J :::JIJiita~tiji~:rr:QltirgWlmf~eJt11hed. 
Thef:!J ::::nauthorsf:!J ::::noff:!J nthismhlJtletll)nmat~Qlqnrep.di!t:::nwhatf:!J ::::ndesignf:!J ::::nwmf:!J r 
thef:!J nPebblef:!J nProjectf:!J ::::n(andf:!J nneitherf:!J ::::ndoesf:!J nEPA).Wffi~11 '11I)lHowever,f:! 
representf:!J ::::n~-stalef:!J nminingf:!J ninf:!J ntltiil!fiYJtw~witUil~B~~!IpllPresentf:!J:::: 
designf:!J ::::nthatf:!J ::::nmayf:!J ::::nbef:!J ::::npMp:d}edf:!J ::::nforf:!J ::::nPebble.f:!J ::::nf:!J ::::n 

• Thef:!J nAssessment~Iiijm.t:e:sf:!J ::::nimpactsf:!J ::::nttr:BAf~Umtil!laIJ~ ::::n~ ::::n 
incorrectf:!J ::::npredictlball! nd~ll}lgf:!J ::::npreventf:!J nandf:!J nmitigationf:!J nstrategies 
wouldf:!J ::::ndecreasef:!J norf:!J ::::nelimtlll,~:filiJtihg"f:!! ontmflliJnrecognizef:!J ::::nthef:!J ::::nAlask 
record f:!J noff:!J 'J nprotectingf:!J nthef:!J :::: nenvironment, f:!J nrelyingf:!J non f:!J 'J nanalysisf:!J • 
numberf:!J 1>~ficf:!J ::::nerrorsf:!J ::::nthatf:!J naref:!J B~l}t:nnhrtiraffl,t;qiflfieitth 

• EPA'sf:!J nmethodologyf:!J ::::nfails.f:!J nf:!J :::Jlli)'f~~~~n 
concludesf:!J nthatf:!J :::: n EPA' ~fillij1is~ntheoretica~~ f:Yma<}ologicalf:!J :::: n 
riskf:!J nassessmentf:!J nisf:!J ::::nanf:!J ::::nunsupportablef:!J nmethodologyf:!J ::::nthatf:!J ncann 
conclusions.~li~awsf:!J ::::ninf:!J :::::nthef:!J ::::nmethodologyf:!J ::::naref:!J ::::ndiscussedf:!J ::::nin~ 
Workingf:!J :::::nPaperf:!J ::::nfromf:!J ::::nthef:!J Oinstitutef:!J noff:!J =:JnSocialf:!J ::::nandf:!J ::::nEconom 
Alaskaf:!J ::::nthatf:!J ::::nisf:!J ::::nattached~lll)[)}asf:!J ::::nAppendixf:!J ::::nB. 

f:!J n 
Assessment jJ/JnlJguity: iJ!tJl]does jJ!/::Jl]the jJ!/::Jl]assessment jJ!/::Jl]predict jJ!/£~ej#cts jJ!/::Jl]oj 
Copper jJ!/::Jl]Mines? jJ!/::Jl]Or jJ!/::Jl]Large jJ!/::J .. S}ffE~ffiltaearf:!J nthatf:!J nthef:!J 'J nw, 
Assessmentf:!J ::::nisf:!J nnotf:!J ::::nintendedf:!J ::::ntof:!a~Js~~(i'tlmTIJlisf:!J nnotf:!J = 
depthf:!J nassessmentf:!J ::::noff:!J :::Jf1~~DI)6f'~11!l~s,f:!J nthef:!J p~~~~Qn 
describef:!J ::::nthef:!J ::::nimpactsf:!iL@t}hff:!J onmi~sUSJf:!J ::::nBayfJf-lt]}l}ratershed. 
f:!J :::: n 
Butf:!J nthef:!J ::::nactualf:!J ::::nanalysisf:!J ::::ninf:!J nthef:!J ::::nAssessmentf:!J ::::nisf:!J ::::nambiguous.f:!J n~ 
tof:!J nanalyzef:!J ::::nanyf:!J ::::ndepositf:!J ::::notherf:!J ::::nthanf:!J ::::nPebble.f:!J '=n~I~Q~mlf:Y~o 
watershed f:!J :::J nothar~ DI)thaf:!J ntocationf:!J :::J n~tha@Cfil-)jri;~tlie}v\llmlfiIJ nobviouslyf:!J ::Jn 
intendedf:!J ::::ntof:!J nrepresefil~Eijlblef:!J nyetf:!J nthef:!J nstatedf:!J nimplicationf:!J ::::nisf:!J :::JI 
accuratef:!J ::::nthroughoutf:!J ::::nthef:!J ::::nwatershee~~~ ~n 

f:!J c--c n f:!J ~ n f:!J c: n f:!J 'ft:l fdJ Qll:l~ ijfl ~ QJ1:l ~ Qlf:l ~ Qlf:l ~ Qif:l ~ QJf:l ~ Qif:l ~ QJ1:l ~ QJ1:l ~ QJ1:l ~ QJi:l ~ QJf:l ~ l1til:l f:1 
1 l!igl:IJ ::::ziE$= I1 "The~ =I} assessment~ =I} was~= I1 conducted~= I}as~ = I}iilli~ I} ecological~ =I} risk~= I}assessment.' 
2 'Waqrshed ~ = I}Assessment,-1l!! ~IlPl~ = I1 ES 
3~~=n 
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f:!J n 
ecologicalf:!J :::J nriskf:!J :::J nassessmentf:!J :::J na'fia~e3-QarleG'llaite}milllli}fgm:ITJqle~~mpffi}tmitthin f:!J :::Jn 
Bristol f:!J :::J f}Ba:94 
f:!J =n 
Thisf:!J :::J nwater~f:!J nimplication f:!J :::J nis f:!J nrequired f:!J niff:!J nEPA f:!J :::J nisf:!J ntof:!J nusef:!J 
to f:!J nctecide f:!J :::J nwhetherf:!J :::J nto f:!J :::J ngo f:!J llill~\illflp.@ce~IJJf:l,ltJJ~4IffiM{!i:~he f:!J :::J nwa 
general. f:!J n f:!J n The f:!J :::J n age n cyf:!J Dij]ital/D)l.'qt Qiii)µJiarntiid~~~I]}IIJ:1IamtIIlln i tia te f:!J n a f:!J n 4 04 ( c) f:!J 
appliesf:!J nonlyf:!J cntof:!J =:JnPebble,f:!J nodiPJi>ijtOOH1Qp~~f:!J onta~etQY cntof:!J :::Jll 
large-SI:alef:!J :=nminef:!J cnwit~QQristol 
f:!J =n 
Purpose jJf/=lJofiJ!tJl]this jJf/=lJteclfD.i6lBIOIJ~e.q.l.m'AJ,g'Q;qf:!J nitsf:!J cnword.f:!J nf:!J cnwef:!J = 
knowf:!J nwhetherf:!J nEPAf:!J cnhasf:!J naccu«lam~e}nheffiilil:ll2eJI)tti83]11p$nl)E!'t!lt::JnNof:!J en 
designf:!J onhasf:!J nbeenf:!J nsubmi~t>lnmrr}llf~abhl~Limitedf:!J nPartnershipf:!J cnkn 
EPAf:!J nhasf:!J :=naccuratelyf:!J onctescribedf:!J ntheirf:!J nctesign.f:!J nf:!J nEPAf:!J cnctoesn'tf:!J onk 
off:!J l'Jtft~QJll)ltof:!J cnascertainf:!J cnwhetherf:!J nthef:!J onWatershedf:!J nAsSBf~jiJ::f:!J onaccura 
large-minef:!J oninf:!J onthe~ii)ra~l!fr:S~llf:!J nctebatef:!J nwaed:hear~l~f:l,lt]je}Jr:edl}iE~hef:!J or 
design f:!J nand f:!J :::J nimpacts~I$>rnltieli}fte~,ll:ilJ<ijtilat~Ilijebatef:!J :::J ntof:!J nqttmrRI~~ D n Rath 
af:!J ntechnicalf:!J nijl!l~ioJliFc:Y cnoff:!J nwhetherf:!J onthef:!J nhypotheticalf:!J nctesignf:!J onis~ 
large-Sf:alef:!J IPgEl!i =nthroughoutf:!J nthef:!JWij~~~I}F}::mi:~xqf:!J nthef:!J cnquestionf:!J =nor 
predictedf:!J cnimpactsf:!J cnaccuratelyf:!J cnrepresentf:!J cnthef:!J onactualf:!J cnimpa~noff:!J cnE 
f:!J n 
Wef:!J nfihrl~s:mptm:rrinthatf:!J nEPA'sf:!J nhypotheticalf:!b'eQhillle~~entEltl~~~~I}ij/ef:!J :::J 
tracef:!J cnthef:!J onconsequencesf:!J cnoff:!J cnEPA'sf:!J cnerrorsf:!J cninf:!J cnthef:!J cnhypotheticalf:!J :::J 
predicts.m illf:Y on 
f:!J n 
A jJf/=lJnote jJf/=lJon jJf/=~~jll~fteventiusm!i~~~llJ :=naf:!J D~:rr:Qlaf:!J n 
problemf:!J cnfromf:!J cnoccurring,f:!J onandf:!J cnmitigationf:!J cnisf:!J nusedf:!J :::Jntof:!J cncontainf:!J DI 
occurs.m~xample,f:!J Dndr~~,! :!II)lcarf:!J ncras~QlllnealhfiQp~mlJ1theirf:!J :::JI 
carsf:!J ninf:!J =ngoodf:!J =nworkingf:!J en order, :ir'JffiltQiqaqnii11g~~~tlitflllliiJ:lf2i~m:mcrashf:!J 
happensf:!J =nanyway,f:!J =nairbagsf:!J cnandf:!J =nseatbeltsf:!J cncanf:!J nmitigatef:!J :=nthef:!J =:Jnseveri 
mining, f:!J cnsomef:!J onactivitiesf:!J :::Jnhavef:!J ncharacteristicsf:!J cnoff:!J onboth.f:!J nf:!J cnForf:!J =:Jnt 
regimef:!J cnmayf:!J nkeepf:!J naf:!J =nmMMgsl'l>~mull)web~f:!J nhelpinfilffiltQnpreventf:!J =n1 
(prevention) mfilQ!J :::J nalsof:!J :::J nitf:!J :::J nmayf:!J :::J nctetectf:!J :::J Oleaka~liJ.Hanl}l~ Df}tof:!J :::J nlimitf:!J :::Jn 
f:!J = n 

f:!J'Bf:!J'Bf:!J'Bf:!J'~~q~~ij-~ijl:l~ijl:l~ijl:l~ijl:l~ijl:l~ijl:l~ijl:l~ijl:l~ijl:l~ijl:l~ijl:l~ijl:l~ 
4~sse};sment, ~ = I}Pag~l} 1 
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Section~ mt:l!J. 
EPA'sllytij>thetical~ Dl}NH~ii.lltDl}of~ Dl}Mining~ Diflli111Dl}E 

f:Y =m 
Thisf:Y cnsectionf:!telll)m~tmflif~sses~efiuefi):ionf:Y cnoff:Y nwib¥Petlilfilijt~~n 
minefil§lijnedf:Y cninf:Y nthef:Y nwaters~ss~f}bef:Y cntypicalf:Y :=noff:Y nminingf:Y 
Remember:f:Y nwef:Y cnaref:Y =:Jnnotf:Y naskingf:Y =:Jnthef:Y cnquestionf:Y noff:Y nwhetherf:Y :=nit?: 
isf:Y ntypicalf:Y ::J-ijbf~f:!JQJ'IIPn~':Mlgeperalf:Y cnthroughoutf:Y =n~nwatershed.f:Y cnf:Y =n 
f:Y = n 
Thisf:Y nsectionf:Y f}.mmm~~Qninf:Y nwhichf:Y cnthef:Y nAssessment'sf:Y nhypotheticalf:Y 
misrepresentsWffifyf:Y nminingf:Y :=n(otherf:Y cnthanf:Y cnpotentiallyf:Y :=nPebble)f:Y ::Jltfil~ nthef:!: 

• Itf:Y =nwronglyf:Y nass~p6!'llfiij@i~f:!lQJnmineB~emlyf:Y ntypef:Y cninf:Y onthef:Y ::J 
• Itf:Y =:Jngrossly~Iiftrntenf:Y nthef:Y =:Jnlikelyf:Y cnsize~onoff:Y cnlikelyf:Y cnmines; 
• Itf:Y =nuses~}Dfce~ntqtitVBf:Y cniocc{t!i<ili;} 
• Itf:Y :=nassumes~~~ntqtitVBf:Y ngeochemical~)Jhak)= 

• Itf:Y ::J noknnidlNl!l-igationf:Y ::J nand f:Y ::J nprevention f:!tlfill~cffiijMJ:oe~eYijntf:Y ::J no 
mitigatef:Y cnthef:Y cnimpactsm HJ:ttf:Y :=npredicts; 

• Itf:Y cnomitsf:Y nprocessesf:Y cnthatf:Y cnwouldf:Y cnundoubtedlyf:Y cnrequiref:Y cnadditionc 
mitigation/prevention; illilf$l ::Jn 

• ItIDi:al]rzesf:Y cna?lha~couldf:Y cnbef:Y cnpermittedf:Y =:JQlifillerf:Y cnexistingf:Y ::JOlaw 
f:Y n 
A. Mffi}~O'}i~hyryllepf}sitsmIBQJ D Jtepri!Mieli}:ativef:Y LmQoEmliftral f:Y D 11 
depositsfilrU\01'fillJol f:Y D QllitJ}rshed. f:Y D 11 
f:Y Dl1 
Thef:Y cnwatershedf:Y nAssessmentilmJa.Plthloom:::Im.omnnBristolf:Y :=nBayf:Y :=nArea,f:Y c:=nincluc 
andf:Y nNushagakf:Y cnwatersheds.f:Y cnf:Y cnf:Y cnThisf:Y nare,m::rrn\3~03di)nn:tm~liliel!JIJJQ~ 
ofWe3}f:Y nvirgif!Il~reaf:Y :=nisf:Y :=ngeologicallyf:Y cnctiverse,f:Y cnandf:Y cnyetf:Y nthef:Y n 
mineral f:Y IJ!fM:pfterf:Y nporphyljb~Qcharacteitl:Zi~mpq>tential ~~gfl}miningf:Y ::J nin f:Y nthc 
watershed.f:Y nf:Y nrheref:Y cnaref:Y :=notherf:Y npotentialf:Y cnctepositsf:Y cninf:Y nthef:Y cnarea 
focuses~rnIWf:Y cnonf:Y cncopper~p<filPtilfillWW'~tf:Y cnoepee~tThJIFc:Y ::JOlscgl.ef:Y =n 
miningf:Y cninf:Y cnBififilllf:Y cnBay.f:Y en 
f:Y n 
Thef:Y =:Jngeologicf:Y ncharacterizationf:Y cnoff:Y nthef:Y =:Jnareaf:Y nisf:Y :=nlimitedf:Y :=ntof:Y cnaf:Y 
Thatf:Y ncharacterizationf:Y cnindicates,f:Y n"Thef:Y =:Jng~IDQN~~@!B.nl!}M~hakf:Y en 
watershedsf:Y cnhavef:Y cncharacteristicsf:Y 'Jnthatf:Y cnindicatef:Y nthatf:Y :Y~regionf:Y ni~ 
differentf:Y cnmineralf:Y nctep.ofil~tf:Y ntypesf:Y nincludef:Y cnporphyryf:Y :=ncopperf:Y 'J 
copperf:Y nandf:Y cnironf:Y nskarnf:Y GIQNepexiiSOlJl~nepithermal-liru~filnveinf:Y en 
deposits,f:Y cnhotf:Y nspringf:Y cnmercuryf:Y ncteposits,f:Yf:ll~m:rmi<Jgpb!Wf:!lijd}twpm~.on 
porphyryf:Y ::J ncopperf:Y ::J nctepositsf:Y Gijellad ~ijlijlJtnifil~ nctepositsf:Y ::J naref:Y ::J nrepresented f:Y ::JI 
prospectsf:Y nwithinf:Y nthef:Y =:Jnareaf:Y ntha~~\t:e~pmaqntmtJITiia11lgef1Copperf:Y nska 
depositsf:Y cnholdf:Y ::JOless~~fjfil:ijil'hef:Y nAppendixf:Y cngoesf:Y cnonf:Y ntof:Y nconclude,~ 
thef:Y :=nmostf:Y cnadvancedf:Y namongf:Y nthef:Y =:Jnminingf:Y nprospectsf:Y cninf:Y cnthef:Y nBr 
explorationf:Y nandf:Y npreparationf:Y cnforf:Y ~ti~filijjp:pqmtions.f:Y nf:Y nrhere 
potentialf:Y cnfor~~gfl}miningf:Y cnctevelopmentf:Y cnwithf:Y cnthef:Y cnwatershedf:Y cninf:Y er 

f:Y , n f:Y , n f:Y , n f:Y 'tf:l f:!l Qltf:l~ Qilfl f:!l Qlf:l f:!l Qlf:l f:ll Qlf:l f:!l QJl:l f:!l QJl:l f:!l QJf:l f:!l QJf:l f:ll QJl:l f:ll QJl:l f:ll QJl:l f:!l QJf:l f:!l Qif:l f:1 
5 ~r:eij~ =ntaken~ =I1from~ =I1the~ =nwatershed~ =f1Assessment,~ =I1Appendix~ =nc,~ =I1Figure~ =ni.~ =n~ =11 
and~ =f1Nushagak~ =nwatersheds,~ =f1but~ =nnot~ =I1the~ :J1ljrnDJ;hore~ =nareas~ =f1in~ =I1that~ =I1figure. 
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f:!J n 
greatestf:!J nforf:!J cnporphyryf:!J cncopperf:!J cncteposits.f:!J :=nf:!J nAccordingly,f:!J cnthef:!J cnremai 
exclusivelyf:!J nonf:!J cnthisf:!J 8-~pp~~ :::Jf}tffj~its." 
f:!J = n 
Thisf:!J :::J Ologicf:!J :::J nisf:!J nimportantf:!J ntof:!J :::J nunderstand, f:!J nand f:!J :::J nitf:!J :::J nisf:!J :::J na f:!J ncon1 
isf:!J nnotf:!J nintenctectf:!J cntof:!J cnrepresentf:!J nonPf:llQJIP}IifIHe@,~~~JJil>id 
thef:!J nwatershed.f:!J cnf:!J cnYetf:!J cnthef:!J cnAssessmentf:!J nindicatesf:!J cnthatf:!J cnthef:!J nwat 
differentf:!J ::Jndepositf:!J :=ntypes.f:!J cnf:!J ::JnHowever,f:!J ::Jnthedi.~~ycy:f:!J on~JIIIllonl) 
deposits,f:!J cnbecausef:!J cnPebblef:!J cnisf:!J =mlg~SllQtf:!J cntof:!J cnpermitti 

f:!J = n 
Inf:!J cncontJh.6t;1t!l1-[}QtS.f:!J nBureauf:!J cnoff:!J cnLandf:!J cnManagementf:!J cnrecentlyf:!J cnassessed~ 
inf:!J cnBristolf:!J nBaytl!ie111}fillJ~lpiht111}plijnnfigfl cnptbe~~ n 
Managementf:!J :::Jr)BaJFc:!j n~JIIIllidentifiesf:!J ni 1 f:!J cnmineralf:!J nterraifµ~alJ}alli):lf:!J cn1· 
typesf:!J :::J ncontainingf:!J :::J na f:!J :::J nnumberf:!J :::J nctifferent~!f :::UJfillfleral f:!J :::J ncommodities. 
f:!J = n 
Thef:!J nIMY~nitsf:!J naccompanyingf:!J nEnvironmentalf:!J 3t}:f~~tti.eJf1Sl~mantm::IIJloJ 
three-~arf:!J cnprocessf:!J =nthatf:!J nstretchedf:!J nfrom~RJflIIJl}tti!fOJU@\'ltffi1T:l~ n 
Assessment,f:!J cnBLMh;rlltig@!P:Ilf}processf:!J nincludesf:!J cnmultiplef$~QijiigBELil!i~ff:li}Jl~~Pl\.ll 
meetingsf:!J cnandf:!J nmultiplef:!J :=npublicf:!J J!J11'~il~:::Jnoff:!J cnthef:!J cnBayf:!J cnI 
aref:!J cnsimilarf:!J cntof:!J cnthatf:!J :::Jftfil@Y cnthef:!J cnAssessment. 
f:!J = n 
Thef:!J nEISf:!J 13i}f~~fiWes"1~f:ll cnaffectedf:!J nen~eng!!J ntocatablef:!J n 
minerals: 11~f:!J DijBayf:!J cnplanning<Dfli}~:O~~~nf:!J :::J~f}ll~tsf:l,rnijiwhosef:!J n 
geologicf:!J cnsettingsf:!J ::Jnaref:!J cnconsideredf:!J :=nhighlyf:!J nfavorablef:!J =nforf:!J nthef:!J nexiste 
resources .... f:!J cnsp~ralf:!J =nctepositf:!J cntypesf:!J nandilifcilllties<ilia~elyf:!J ::Jntof:!J 
existf:!J cnwithin~rntaa~@!t:::Jnonf:!J naf:!J nterr@:filqiof:llpaijtiatJ.tre.f:!J nf:!J CnJustf:!J nbecat 
geologicf:!J cnterranef:!J cnisf:!J cnmoref:!J cnlikelyf:!J ntof:!J ncontainf:!J cncertainf:!J cnmineralf:!J =n 
meanf:!J cnthatf:!J cneconomicf:!J cncteposit~IJJ}ijx~nf:!J cnth 
f:!J n 
Thef:!J nEISf:!J ngoesf:!J nonf:!J 'Jntof:!J nHstf:!J nthef:!J nva$"i~aliraij~mbn@!anQfieJfltJ:iij~ 
terranef:!J IhlqiHfilil:~DgtWellf:Y :::Jnt:rua1£1sfl,tenaref:!J :=nlistedf:!J nasf:!J :::Jnfavorablef:!J cnforf:!J cnthE 
copper, f:!J ~bdenum, tirt;f:ll ntungsten, f:!J :::Jfflh~Efrlearths, f:!J ::J nn(~imtrrfl 
byproductsf:!J ::Jnoff:!J nplatinumJ~fitmfilB.mi}lltmf:!J cngroupf:!J cnlB<IMi;l~ 
by-productf:!J cnsilverf:!J :::Jf}lllilijY cngold). 
f:!J = n 
The~ncef:!FdllJnter~Iqlf:!J npotentiallyf:!J cncontainf:!J f}tbeslml~goa~ijY en 
thatf:!J nmetalsf:!J ::Jnexistf:!J ninf:!J cnconcffihdlwe(ifemi~fl~ffi<J.~Dijsof:!J cnthatf:!J ::JI 
future~lq>ration m~e:i:ij:ifyf:!J ::J nctepositsf:!J :::J norf:!J :::J nmineralsf:!J nthatf:!J :::J naref:!J :::J nnotf:!J ::J nno 
accordingf:!J ntof:!J O'IQ~e'a,~Dijisf:!J ::Jnnotf:!J ~m[}~~~~fl,tlJJ~Q.re,f:!J ::J 
containsf:!J cnveryf:!J cnlittlef:!J cnctetailedf:!J cngeologicf:!J cninformation.f:!J cnf:!J cnManyf:!J cnoff:!J :::J 

f:!J ~ n f:!J 'n f:!J , n f:!J -l:lfmq:;l:l~QJfl~QJil~QJil~QJil~QJil~QJil~QJil~QJil~QJil~QJil~QJil~QJil~QJilf:! 
6ll!ifiiltmation~ =I1in~ =I1this~ =nparagraph~ =f1is~ =ntaken~ =I1from~ =nwatarsil!efl~d!f,l\~il!efill~ =I1Appendi 
7II!~ =nrroposed~ =I1Resource~ =I1Manage~ti¥E!JnaI}Impact~ =ns~~~!fl!!Tjl}U.S.~ ::::IjBLM.~ =n~: 

?s.~ =n 
8Il![MJs~ =nwork~ =f1is~ =nnot~ =I1included~ =nas~ =na~ =nreference~ =I1in~ =I1the~ =I1EPA~ =I1Assessment.~ 
of~ =I1BLM's~ =I1mineral~ il~el001ll0Jll~~ =nappear~ =I}1!1:m1=f1have~ =f1been~ =nused.~ =n 
9II!~ =I1Proposed~ =I1Resource~ =I1Management~ =I1Plan/Final~ =I1Environmentafl!!5J\]ll~~ent,~ =1 
1o:;Ilb~ =nrag~vii. 
11~Il!J =nremainder~ =I1of~ =I1the~ =I1information~ =I1in~ =I1this~ =nsubsect-ioo~=IJl1i~I1BLM's~ =r 

f:!J n 
Alaska!!ifiilijrsf:!J =nAssociialtlion} f:!J =iJ11 :Jn Page 4f:!J en 
Technical j}j/=:JJ]Review j}j/=:JJ]ofj}j/=:JJ]EPA j}j/=:JJ]Wiil~hed j}j/=:JJ]Assessment 

EPA-7609-0003194_0014 



f:!J n 
aref:!J :Jf1oldf:!J f1andf:!J :Jf1havef:!J :J~ra~ft\.ipijfne~.::Jf1muchf:!J :Jf1off:!J :Jf1thisf:!J :Jf1regio1 
unknown."f:!J :Jf1 
f:!J :Jn 
Thef:!J f1EISf:!J f1doesf:!J f1descr~f:!JQJ<Df@le1Qa~fiI};rtlemnberf:!J :Jf1off:!J f1lodef:!J :Jf1deposits, f:!J f1in 
inmilijIDnf:!J D~~~yryJr:Oipectsm.ruij!l :Jf1existf:!J f1inf:!J f1thef:!J :Jf1area.f:!J :Jf}f:!J :Jf1"Theref:!J 
knownf:!J :Jf1lodef:!J :Jf1depositsf:!J f1withf:!J :Jf1inf:!J :Jf1thef:!J :Jf1planningf:!J :Jf1areaf:!J f1thatf:!J :Jf1have~ 
includingf:!J :J f1depositsfi!l,~~§gnf:!J :J f1gold, f:!J :J f1tin/tungsten, f:!J :J f1and f:!J :J f1iron/titanium."f:!J :Jr 
describesf:!J :Jf1thef:!J f}f&Inijving: 

• Kasnaf:!J ::Jf1Creek,f:!J :Jf}af:!J f1copper/lead/zincf:!J :Jf1scarnf:!J f1depositf:!i'2mQiifithf:!J :Jf110f:!J :Jf1 
• Sleitatf:!J ::Jf1Mountain,f:!J ::Jf1a~ft~fjilif1.1higgstenf:!J :Jf1depositf:!J ::Jf1withf:!J f1inferredf:!J ::Jll 

64,000f:!J QQt:Q®rn;Q ::Jf1tonsf:!J :Jf1off:!J :Jf1tinf:!J f1withinf:!J ~f:!J :Jf1millionf:!J ::Jf1tonsf:!J norn 
• Kemukf:!J f1Mountain, f:!J :Jf}af:!J f1magmaticf:!J :Jf1iron/titaniumf:!J :Jf1depositf:!J :Jf1withf:!J :Jf1inf 

billionf:!J :Jf1tonsf:!J f}off:!J f1oreM!Zllffi\lQS~i~llQillifil} 

• Shotgun, f:!J f1a f:!J f}gold/ copperf:!J ::J f1depositf:!J :J f1with f:!J :JGJ}llif@~u~~~ 
containedf:!J :Jf1withinf:!J :Jf136f:!J ::Jf1milionf:!J :Jf1tonsf:!J :Jf1off:!J :Jf1oref:!J :Jf1whichf:!J :Jf1isf:!J :Jf1re1 
recoveryf:!J f1byf:!J f1cyani~akfliing 

• Thef:!J ::Jf1Redf:!J :Jf1Topf:!J :Jf1Mercuryf:!J :Jf1Minef:!J :Jf1nearf:!J :Jf1Aleknagikf:!J :Jf1whichf:!J :Jf1prodt 
19s9.f:!J =n 

Mostf:!J :Jf1off:!J :Jf1thef:!J :Jf1depo~nrl~!f~1IQija1;e~i}DitHl.-rnJj}mEf:Y :Jf1thef:!J ~~fi:mIIPf1A 
f:!J :Jn 
Inf:!J f1additionf:!J :Jf1tof:!J ::Jf1ignoringf:!J ::Jf1thef:!J f1informat~~Eln~:Aiji~d}iB~ff: 
referencesf:!J f1butf:!J ::Jf1doesf:!J :Jf1notf:!J f1usef:!J :Jf1inf~~Jjpat&J1.i!11fimHj~Ilif 
publicationlbruij!l :Jf1usesf:!J :Jf}af:!J ::Jf1probabimli~~e]fl,t1Jef:Y f1numberf:!J :Jf1off:!J f1undiscc 
depositsf:!J f1inf:!J ::Jifthlrl~!!HJI)arecpn~ll}f:Y f1thatf:!J :Jf1atf:!J f1thef:!J ::Jf150%f:!J f1probabilityf:!J :Jf1le 
undiscoveredf:!J :Jijmpperf:!J ::Jf1porphyryf:!J f1depositsf:!J :Jf1wi~!CUJmHSfil\Jlfililfli¥:]'IJileposits).f:!: 
Atf:!J :Jf1thef:!J f190%f:!J :Jf1ptban®mey~na~lfi1Hrn~SJJ~,f:!J :Jf1andf:!J :Jf1atf:!J :Jf1~~ci!:ll}Df1pro 
mayf:!J ~JJf1depb7sBJSJf1 
f:!J n 
Thef:!J :Jf1ob\Umi~y-leffilf:!J :Jf1depositf:!J :Jf1inf:!J :Jf1thef:!J f1regioqllosfi~nie.f:!J f}f:!J J: 

beenf:!J :Jf1exploredf:!J f1tof:!J f1thef:Y.sJilsm)am;~~fl,taf:ll :Jf1poterrti~~ub 
permits.merfc)~e::':Q :Jf1nof:!J :Jf1otherf:!J f1propsectsf:!J :Jf1aref:!J f1inf:!J ::Jf1advancedf:!J :Jf1exploration, ~ 
projectf:!J :Jf1otherf:!J ::Jf1thanf:!J :Jf1Pebblef:!J :Jf1~Q0~~f:!JQlflQa~~It~mtrmn:a}nextf:!J ::Jf1 
decade.ll~ver,f:!J f1thef:!J f1naturef:!J f1off:Y.~rnm:IQ~rnijaa~Slt1}JJf1thatf:!J :Jf1 
notf:!J f1otherwisef:!J :Jf1identified.f:!J f1Thef:!J f1underexploredf:!J ::Jf1naturef:!J 4Q.-~II11J3ris 
existencef:!J :Jf1off:!J f1knownf:!J :Jf1lodef:!J :Jf1depositsf:!J ::Jf1thatf:!J ::Jf1aref:!J f1notf:!J :Jf1copperf:!J :Jf1por1 
aref:!J f}favorablef:!J :Jf1tof:!J ::Jf1thef:!J :JQ~iS~~SJ~jbrrguef:!J :Jf}forf:!J :Jf}af:!J • 
comprehensivef:!J f1viewf:!J f}off:!J ::Jf1mineralf:!J f1depositsf:!J :Jf1inf:!J ::Jf1Bristolf:!J :Jf1Bay.f:!J f}f:!J ::Jf111 
copperf:!J ::J f}porphyryf:!J JJ f1depositsf:!J ::J f1aref:!J :J f1characteris-~~fflffittiliaM~ i i!JmD1rmnm~ IJJI)Daarg~ 
aref:!J ::Jf1typicalf:!J :Jf1off:!J Jailg~l-fi:aU~Jbidlmmti!i@!lOf1inf:!J ~ijistolf:!J :Jf1Bay.f:!J :Jf}f:!J :Jf1 
f:!J =n 
f:!J :Jn 

f:!J ' n f:!J ' n f:!J ' n f:!J '~ fdl n~~ QJfl f:!l QJ~ ~ QJ~ f:!l q~ f:!l QJ~ f:!l QJ~ f:!l QJf:l f:!l QJ~ ~ q~ f:!l q~ f:!l QJ~ f:!l QJf:l f:!l QJf:l f:! 
12~fliscovered~ =I1Locatable~ =I1Mineral~ =I1Resources~ =I1in~ =I1the~ =I1Bay~ =I1Resource~ =I1Management~:: 
Alaska:~ =nA~ =nrrobabilistic~.~ll~ =nusGs~ =nscientific~ =n1nvesti~~E!l!m~ronq 
T.D.~ =I1Light,~ =I1L.J.~ =norew,~ll!lij.t,r~W:IImJ:nJfRJ/Wl~.[.ij§!kttiil~ =n~ =nrage~ =f14. 

f:!J n 
Alaska!!ifiilijrsf:!J :Jf1Associialtlion} f:!J :J':Q ::Jf1 Page 5f:!J :Jf1 
Technical j}j/:JJ]Review j}j/:JJ]ofj}j/:JJ]EPA j}j/:JJ]Wiil~hed j}j/:JJ]Assessment 

EPA-7609-0003194_0015 



f:Y = n 
B.Mffi}~PA'mJ!lJilhypotheticalf:Y Dll~t}djett}thef:Y Dllsizef:Y Dlloff:Y Dlllikelyf:Y D1lmi1 
Bay.f:Y Dll 
f:Y Dll 
Itf:Y f1isf:Y :::Jf1impossiblef:Y :::Jf1tof:Y f)accuratelyf:Y ::Jf)predictf:Y ::Jf1thef:Y f1sizef:Y f)off:Y :::Jf1newf:Y ::Jll 
Pebble).f:Y ::Jf)f:Y f)Theref:Y f)aref:Y f1nof:Y :::Jf1discoveriesmil~~f:Y Df1~Hi}ithm:l~m-pf1t 
minef:Y f)wouhhl!lffiltQij~~i};tf:Y f)minef:Y f)off:Y f)itsf:Y f)ty}ill'f:!!'~~B.~efil:a@!: 
assumef:Y ::Jf1thatf:Y ::Jf1anyf:Y ::Jf1new:ir'J!\D~ftt~~ahgestf:Y ::Jf)m!illilf:Y ::Jf)off:Y ::Jf1itsf:Y ::Jf)type 
f:Y n 
Review jJf/Df]ofiJ!tJf]Alaska jJf/Df]and jJf/Df]Briti~umliMt~!Ap1Dmijrangef:Y ::J f)off:Y ::J f1likelyI 
this~EHtiical f:Y f)reviewf:Y f)nmmdll~Z:Eijf:Y :::J f)thatf:Y ::J f1 currentl~exij;lffilt:Thl}~f:!l ij I) Alaska 
Columbia.f:Y :Jf)f:Y f)f:Y f)Unfortunatelytf:Y Df1~tlunllf:!JQ~ :::SE)mmmet}~f:!lijf)the 
wasWllllJ ::Jf1possi~mf$:fill!lSilllf~elt\stijrbed~CTl!l f1thesef:Y ::Jf1mines.f:Y ::Jf)f:Y ::Jf1Thisf:Y ::Jf1anc 
milling~mf:Y ::Jf1asf:Y ::Jf)af:Y ::Jf1subDtnfae:mllQig~:QQlinef:Y =n 
f:Y n 
Figure~~tfsf:Y f1tllli~~ ::Jf)forf:Y ::Jf1minesf:Y ::Jf1inf:Y f)Britishf:Y ::Jf1Columbiaf:Y ::Jf1andf:Y ::Jf1Al 
explainsf:Y :::Jf1thef:Y ::Jf1dataf:Y f)sgur~~igdi)d~QijfoWl.J~iji~f:!lmtl}e 
hypotheticalf:Y ::Jf1minef:Y :::Jf1isf:Y ::Jf1muchf:Y f1largerf:Y :::Jf1thanf:Y ::Jf1anyf:Y f1minef:Y :Jf1inf:Y f1Alaska 
averagef:Y ::Jf)-@e~ f1minef:Y f1inf:Y ::Jf1thef:Y :::Jf1twof:Y :::Jf)areasf:Y :::Jf1millsf:Y ::Jf1anf:Y f1averagef:Y ::Jf1c 
hypotheticalf:Y ::Jf1.ta!Hm~llJ ::Jf1200,000~cfytJ!bJ:U}'WW-lijf:Y ::Jf1thanf:Y ::Jf1isf:Y ::Jf)fivef:Y ::Jf1timesf:Y :JI 
thisf:Y f1aventei@J ::Jf)f:Y =n 
f:Y n 
British f:Y :J f1 Columbia f:Y ::J f1 in cl u de~ jlt~Jfi ~E}~:B ij where f:Y f1CopJilr1t1}0!1ijl!M~!l]{!>ij eli!l f:!lijtlf ililij<ti} t 
majorf:Y :::Jf1targetf:Y f1minerals.f:Y f)f:Y =:Jf1Thef:Y f1averagef:Y :::Jf1millingf:Y ::Jf)ratef:Y =f1forf:Y ::Jf1those 
EPA'sf:Y ::Jf)hypotheticalf:Y ::Jf1minef:Y ::Jf1isf:Y f1almostf:Y ::Jijffilftf:Y ::Jf1timesf:Y ::Jf1thatf:Y ::Jf1amount.f:Y ::Jl 
f:Y n 
Whilef:Y f1itf:Y f1isf:Y f1notf:Y :::Jf)possiblef:Y f)tof:Y f)estimatef:Y ::Jf1thef:Y ::Jf1minef:Y ::Jf1sizef:Y f)for: 
discovered,"ii~arisonf:Y ::Jf)off:Y ::Jf1minesf:Y :Jf1inf:Y ::Jf)Britishf:Y :Jf1Columbiaf:Y f1andf:Y ::Jf1Alaskaf:! 
hypotheticalf:Y f1minef:Y f)almostf:Y =:Jf1certainlyf:Y ::Jf1isf:Y ::Jf)af:Y ::Jf)gros~~e@ler*m 
yetf:Y ::Jf1tof:Y ::Jf1bef:Y ::Jf1disd~,\tetfdf:Y ::Jf)project 

Alaska!!ifiilijrsf:Y :Jf1Associialtlion} f:Y =iJ11 :JI) Page 6f:Y =n 
Technical jJf/=J]Review jJf/=J]ofjJf/=J]EPA jJf/=J]Wiil~hed jJf/=J]Assessment 

EPA-7609-0003194_0016 



Figure11!l Dl}1.11!l Dl}11!l Dl}CorlijngBatQfii!fllllJllDl}Mi 
Mines11!l CQiB.B7J.1J:11!l Dl}&11!l Dl}EPA's11!l Dl}Hypb'ttietl}:al11!l Dl}Mine 

11!J DI} 

11Y :::Jr) 
11Y ::::n 

EPA~DJ]D~~lffill1ess11H~~Qnto11Y ::::na11Y ::::nsimilar11!l :::Jf.lfMElQW»ilY·~JRIJ•JIQtlrll)f}hhl!i~Q 
Assessment11!l ::::ncompares11!l ::::nPebble11!l ::::nto11!l nother11!l ::::ncopper11!l :::Jnporphyry11!l ::::ncteposits.11!l 
Pebble's11!l :::Jntonnage11!l ::::nis11!l :gijmte~~~ll11Y nof11!l :::Jnglobal11!l :::Jncopper11!l ::::npc 
deposits.11!l ::::n11Y ::::nEPA11!l nconclude~IillltltatmtrrlTI'If~fiTu~Heposit11!l nis11!l nc1early11!l ::::nat 
end11!l nof11!l :::Jnthe11!l :::JntotalWGijkill~da,ge$m~nczrw::::17in ~:::Jl]the ~:::Jl]Nushagak ~::::n 
River ~:::Jl]watershedsi/Ylff!!T}tjliomll!/:::JJ]expected ~:::Jl]to ~:::Jl]be ~:::Jl]one ~:::Jl]or ~~b@iSl1billfrs ~:::JJ 
added).14 11!l :::Jn 
11Y :::Jn 

11Y'011!Jin11!J~n11Y~~~q~~q•~q~~q~~q~~q~~q~~q~~q~~q~~q~~q~~q~~q~~ 
13~Il!J =Ilf@.ffiijdes~ =nunderground~ =Ilmines~ =nas~ =nwell.~ =n~ =I1The~ =nwatershed~ =nassessment~ =f1is 
applies~ =nto~ =nunderground~ =Ilmines.~ =n~ =I1EPA's~ =n1anguage~ =Ilin~ =npublic~ =nand~ =Ilin~ =Ilthe~ 
404(c)~ =~I1pl5d'l!lesl}to~ =Ilthese~ =Ilmines.~ =n~ =I1Therel.'laij~Ci.l\}!l.illlll.~&ifmm~=llhypethetical~ =Ilmine~ =1 
100~ =Iltimes~ =n1arger~ =Ilthan~ =Ilthe~ =naverage~ =nunder~Mijd~ =Ilmine~ =Ilin~ =Ilthese~ =nregions.~ = 
14~sse};sment, ~ = @~ ofll4 
11Y n 
Alaska!!ifiilijrs11Y :::JnAssociialtlion} 11Y :::JJ11 ::::n Page 711!l :::Jn 
Technical ~:::Jl]Review ~:::Jl]of~:::Jl]EPA ~:::Jl]Wiil~hed ~:::Jl]Assessment 

EPA-7609-0003194_0017 



f:!J n 
Summary. ~~hypotheticalf:!J f)minef:!J ::Jf)mayf:!J f)orf:!J ::Jf)mayf:!J f)notf:!J f)accuratelyf:!J 
areaf:!J f)off:!J ::Jf)Pebble.f:!J a~sr~veaiil!Pl1}rr~ia1tleE~ot@!t~esentf:!J ::Jf)thef:!J ::Jf)disturbar 
areaf:!J f)off:!J riji~=8IIfio~er~Qlillija~cotpn~f:!J f)inf:!J ::Jf)thef:!J ::Jf)Bristolf:!J f)Bayf:!J :Jr) 
conclusionf:!J ::Jf)isf:!J ::Jf)basedf:!J ::Jf)onf:!J ::Jf)af:!J ::Jf)reviewf:!J f)off:!J ::Jf)Britishf:!J ::Jf)Columbiaf:!J f)and~ 
comesf:!J f)tof:!J ::Jf)thef:!J ::Jf)s~QQu:;!Dpnl~~~ehij:;f:!J f)yetf:!J ::Jf)thef:!J f)Assessment~ 
largef:!J ::Jf)hypotheticalf:!J ::Jf)minef:!J ::Jf)tof:!J ::Jf)predict~t}t~jil!ipaq~lie~Qfflllil}rull)er, f:!J :Jr) 
f:!J ::Jn 
f:!J on 
c. m'Ell}m1l1JjP1'mJilJIIHypothetical f:!J o IIMine~Hlt'keHtital}llim!QllbR:<itiDli.} 
f:!J D 11 
EPA'sf:!J ::Jf)hypotheticalf:!J ::Jf)minef:!J f)coversf:!J f)orf:!J ::Jf)blocksf:!J f)betweenf:!J f113.Sf:!J f)andf:!J: 
streams.M~analysisf:!J ::Jf)preparedf:!J ::Jf)forf:!J f)thisf:!J f)technicalf:!J ::Jf)reviewf:!J f)testedf:!J 
EPA'sf:!J ::Jf)hypotheticalf:!J ::Jf)minef:!J ::Jf)wasf:!J ::Jf)representativef:!J ::Jf)off:!J ::Jijdtlil~::Jf)locationsf:!J :Jr) 

f:!J n 
Whilef:!J ::Jf)thef:!J ::Jf)analysisf:!J ::Jf)preparedf:!J ::Jf)forf:!J f)thisf:!J ::Jf)technicalf:!J ::Jf)reviewf:!J f)isf:!J ::Jf)si 
forf:!J f)EPA'sf:!J ::Jf)hypotheticalf:!J ::Jf)minef:!J ~esijlhitmlym:JJJ}~atlqjme~ITIJ[)lWW,QQomtionsf:!J ::Jf1 
availablef:!J f)forf:!J ::Jf)otherf:!J :Jr) mines, f:!J ::Jf)evenf:!J f)iff:!J ::Jf)th~~Qtf;lf~~hllf:!J Df)hat~Jil 
acreagef:!J ::Jf)off:!J f)anadromousf:!J f)fishf:!J f)stream,f:!J f)orf:!J f)nof:!J f)acreagef:!J f)atf:!J ::Jf)all.~ 
locationsf:!J ::Jf)forf:!J 'Jf)facilitiesf:!J ::Jf)forf:!J ::Jf)af:!J ::Jf)minef:!J f)atf:!J f)Pebblef:!J f)wouldf:!J ::Jf)significc: 
anadrom o us f:!J f1 fish f:!J f1 ha bi tat. f:!J f1 f:!J f1 F o rf:!J ::J Iqtm\ dil BJP}'t~MthetltalllllOii:Il}t!mnmQf) c 
bef:!J 'J f)considered f:!J ::J f)tof:!J f)bef:!J ::J f)necessarilyf:!J ::J f)representativef:!J ::J f)off:!J ::J na f:!J f)location f:!J : 
region, f:!J ::J f)and f:!J ::J f)possiblyf:!J ::J f)notf:!J ::J f)representativ~off:!J ::J f)a f:!J ::J f)minef:!J ::J f)atf:!J ::J f)Pebb 
f:!J n 
Tof:!J :Jf)determinef:!J f)whetherf:!J f)thef:!J f)particularf:!J f1locaiiilnl}!f#tlJ}ijf~E~~£ 
off:!J f)potentialf:!J f)miningf:!J :Jf)locationf:!J :Jf)aroundf:!J ::Jf)Bristolf:!J f)Bayf:!J ::Jf)watershed,f:!J ::Jf)the 
reviewf:!J :Jf)workedf:!J 'Jf)withf:!J :Jf)af:!J f)Universityf:!J f)off:!J :Jf)Alaskaf:!J ::Jf)studentf:!J f)tof:!J f)con 
locationsf:!J ::Jf)inf:!J f)thef:!J f)watershed.f:!J :Jf)f:!J ::Jf1The~~m<tm:TIIJ1)21a~]}ijn~mriRU 
approximatesf:!J :Jf)af:!J ::Jf)certainf:!J :Jf)sizef:!J :Jf)minef:!J f)disturbancef:!J f)throughoutf:!J f)thef:!J f1\ 
nationalf:!J ::Jf)andf:!J ::Jf)statef:!J f)parks).f:!J f)f:!J ::Jf)Thef:!J ::Jf)objectf:!J ::Jf)isf:!J f)tof:!J ::Jf)determinef:!J ::Jl 
placef:!J :Jf)af:!J ::Jf)minef:!J ::Jf)withinf:!J ::Jf)thef:!J ::Jf)Bristolf:!J ::Jf)~iCJ~~~~aTuij~f:!lijlliPtf:!J = 

anadromousf:!J ::Jf)fishf:!J ::J~tr&i.ms.f:!J :Jr) 

f:!J n 
Tof:!J f)approximatef:!J f)af:!J f)minef:!J f)disturbance, f:!J f)thef:!J f)studentf:!J ::Jf)usedf:!J f)twof:!J =:JI 
miles. f:!J :Jn f:!J OO)il'~:rr:Il}llxilef:!J f)area f:!J ::J f)is f:!J f)approximatelyf:!J f)thef:!J :J f)sizef:!J ::J f)off:!J ::J f1th1 
Knox f:!J ::J f1 Gold f:!J f1 Mine, fdge$]:.llaslqillfii~min e. f:!J ::J f1 f:!J Efiil lllaamtrrTI:hiiitre~h:::'f) area f:!J 'J f1 is f:!J f1 
approximatelyf:!J ::Jf)thef:!J ::Jf)sizef:!J ::Jf)off:!J ::Jf)thef:!J ::Jf)EP;fBcil!Jf:!JQH}qlma~ia[)fi!f~f)minef:!J ::Jf1(25 
f:!J n 
Thef:!J ::Jf)studentf:!J f)foundf:!J f)that,f:!J f)statistically,f:!J f)thef:!J ::Jf)vastf:!J f)majorityf:!J f)off:!J :Jf)l 
randomlyf:!J ::::f)placef:!J :Jf)thesef:!J ::Jf)box~~fi}R~Q~~eESiblef:!J ::Jf)tof:!J ::Jf)placef:!J ::Jf)the 
disturbingf:!J ::Jf)anf:!J ::Jf)anadromous~~Qffi};hf:!J ::Jf)stream. 
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f:Y =:JO 
Thisf:Y Oproceduref:Y Oisf:Y Oobvio~f:!Jl:l1Ilt1!J~~ Omoref:Y cnthoroughf:Y Oanalysis 
requiredf:Y OEPAf:Y =:JOtof:Y cnextendf:Y =:JOthef:Y =:JOcommentf:Y cnperiod.f:Y cnf:Y =:JOThef:Y cnanalysi 
minef:Y cn1ocationsf:Y cnthatf:Y nctof:Y Onotf:Y cnconflict~~_f1iDm~IJl]ftd:ia'ID51$l Obeca 
streamsf:Y :::JOinf:Y Othef:Y =:JOwatershedf:Y =:JOhavef:Y cnnotf:Y =:JObeenf:Y cnmapped.f:Y cnf:Y Oinf:Y r 
takef:Y cnintof:Y cnaccountf:Y cnthef:Y Ofactf:Y Othatf:Y cntailingsf:Y cnfaciliti~f:!JQal~QQsuall: 
alwaysf:Y cnaf:Y nstreamf:Y Oinf:Y cnthef:Y Obottomf:Y cnoff:Y :::JOthef:Y nvalleyf:Y cn(thoughf:Y =n 
stream).f:Y cnf:Y cnHowever,f:Y Oitf:Y cnalsof:Y =:JOdidf:Y cnnotf:Y cntakef:Y cnintof:Y cnaccountf:Y cnt 
avoidf:Y nsensitivef:!i~Qcifeas.f:Y =n 
f:Y n 
Therefore,f:Y Owhilef:Y Oitf:Y Oisf:Y =:J<Qude~IJI)pmtitiIB~~~~Q~mI)feg 
minesf:Y cnoff:Y cnthe~mQite~nl}f:Y Obef:Y cntocatedf:Y cnsof:Y =nasf:Y Otof:Y :::JOdist\ 
fishf:Y :::JOhabitat,f:Y cnthef:Y cnanalysisf:Y cnmakesf:Y cnitf:Y cnclearf:Y cnthatf:Y cIJftlli~f:Y cnisf:Y en, 
f:!j DI) 
f:!j DI) 
D. Error~D/J9PA~.QQH:31f*ithlf:Y DI)Minef:Y DI)~ffiltaliti~D.JI)GeochenilbalJY DI) 

Make-upf:Y DI) 
f:!j DI) 
Theref:Y ::JOisf:Y cnnof:Y O"typical"f:Y Gijg~CH¢nm~llMJa.Qhill1pnetalf:Y cnoref:Y cnthatf:Y Oisf:Y cnre1 
depositf:Y c OtJ4:ffiijn f:Y c n a f:Y c n region. f:Y c •flll ~Ha'llfill11 ~-Qtlnji{imtri!lmitfmtrrrl 
thef:Y cngeochemistryf:Y cnoff:Y :::JOthef:Y OPebblef:Y Odepositf:Y Ocannotf:Y Obef:Y cnusedf:Y onto 
geochemicalf:Y =:JOrisksf:Y =:JOoff:Y cnotherf:Y =:J0depfi5TI:fiFc:!J =:JOinf:Y =:JOBristolf:Y =:JOBay.f:Y cnf:Y en 
f:Y =n 
Inf:Y ::JOaddition, f:Y cnthef:Y =:JOEPAf:Y cnacknowledgesf:Y :::JOthatf:Y Ogeochemicalf:Y Oriskf:Y Oisf:Y ::J 
suchf:Y nasf:Y =:Jf}ffi!N~,~"Q,llilf}WllstOandf:Y cntailingsf:Y cnaref:Y Oprocessedf:Y cnandf:Y Ostored.f:Y en 
optionsf:Y cnforf:Y cnctoingf:Y cnso,f:Y cnitf:Y cnisf:Y =:JOpossiblef:Y cnthatf:Y Othef:Y :::JOeventualf:Y =nc 
systemf:Y Othanf:Y ::JOEPA'sf:Y =:JOhypotheticalf:Y Omine.f:Y Of:Y OTherefore,filµ~tne}M~tio:e~ 
hypotheticalf:Y =:J0minef:Y ::JOmayf:Y =:JOnotf:Y =:JOev~~Orepresentf:Y COPebble. 

f:Y = n 
Coursesf:Y nonf:Y Ogeochemistryf:Y nemphasizef:Y Othatf:Y neachf:Y noref:Y cnisf:Y cnuniquef:Y 
individually. 15~n~oursesf:Y cnegephhei:mSl!r!¥J~ Oisf:Y cninfi~~cllf:Y n 
factors~lq>gy,f:Y Oclimate,f:Y Ohydr~'i i!IIJ1'ad6~Wf}»~ =:JOfactorsf:Y :Ill)sil!tnfil cnasf:Y = 
processingf:Y cnmethods, f:Y cnstorhg~~QFl~~~i<ftbookf:Y =:JOforf:Y ::JOHardrockf:Y Ominingf:Y 
emphasizes~ei~ cnctiversityf:Y =:JObetweenf:Y cncteposits,f!llruf}drdl!l~~~Qln 
requiresf:Y =:Jlltklltf:Y onmustf:Y Obef:Y ncongecte~Q&n~K111leaqhiil~Oandf:Y neachf:Y :::J0lith1 
unit. 16~1l~uthorsf:Ytel]ufilatflill~ Obeenf:Y =:JOinvolvedf:Y :::JOwithf:Y Ominef:Y Open 
Alaska.f:Y cnf:Y OTheyf:Y cnhavef:Y cnparticipatedf:Y Oinf:Y cnstatef:Y nan~iDJfag~alfil cnrequiJ 
throughoutf:Y cnaf:Y cnminef:Y Opitf:Y Obecausef:Y cnconditionsf:Y cncanf:Y =:JOchangef:Y :::JOinf:Y Od 
deposit.f:Y cnf:Y Oindeed,f:Y cntheref:Y cnisf:Y nnof:Y nsuchf:Y f}til\i~f:!Jmtfta~ i :un~re~m1111 
depositsf:Y COorf:Y C0potentialf:Y COundisc~fJnaft!leflll>EiW~DOf:Y CO 

f:Y = n 
f:Y~nf:Y~nf:Y'Bf:Y'~~q~~QJ•f:!JQJ~f:!JQJ~f:!JQJ~f:!JQJ~f:!JQJ~f:!JQJ~f:!JQJ~f:!JQJ~f:!JQJ~f:!JQJ~f:!JQJ~f:!JQJ~~ 
15 fl!ebflhemical~ =nrredictions~ =I1for~ =I1Mine~ =nwastes,~ =ijnb.fgffilf~Q:1Pflml:IJ1Ihlfti!!ill~~P:~I1Day~ =no1 
Consulting~ =I1included~ =nmultiple~ =f1slides~ =nemphasizing~ =I1the~ =nunique~ =I1factors~ =I1for~ =neach~ 
determined~ =f1potential~ =f1acid~ =f1drainage~ =nand~ =nmetals~ =f1leaching.~ =n~ =I1The~ =nmultiple~ =I1fac 
hydrogeology,~~I1metalllio~,~&mate.~ =n~ =nin~ =I1fact,~ =I1the~ =ncourse~ =f1listed~ =nmultiple~ =f1dozE 
to~ =neach~ =f1proje£11in'&~Q:ilwil~dJil! =n1nfoMine~ ~:{J1)01)~ =f1is~ =f1similar. 
16~ =nand~ =nHardrock~ =I1Mining:~ =I1A~ =nsource~ =I1Book~ =I1for~ =n1ndtcy:f#"~IJI}ii!~Q:f1Nortl 
Appendix~ =nc,~ =ncharacterization~ =nof~ =nore,~ =nWiililJ.e~ =I1Rock,~ =nand~ =nTailings. 
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f:Y 0 n 
Evidencef:Y noff:Y onthef:Y :::::nimportancef:Y :::::noff:Y ongeochemicalf:Y nctiversityf:Y oncanf:Y nbef:Y C 
Redf:Y :::::nDogf:Y nzincf:Y onMinef:Y onwhic~ijlti!H~potmdliaHf:Y onal'.lidFc:Y nisf:Y nreported~ 
20%f:Y nmineralsf:Y oninf:Y ncomparisonf:Y ontof:Y :::::nthef:Y onFortf:Y nKrmxifille~tilef:Y onwith1 
mineralsf:Y nwithinf:Y onthef:Y onore, f:Y onnof:Y onacidf:Y ongehoodtihgmtrrnniaaram!lf:!JQJili}~aJf:tjtlie 
tailingsf:Y onwa~IEJn 
f:Y n 
EPA'sf:Y nwaters.B~t~C:ognizesf:Y =nctifferentf:Y :::::ncopperf:Y :Jnporphyryf:Y nctepositsf:Y :::::ne< 
diversef:Y ngeochemicalf:Y oncharaBR~ssessm~ onHf:Y ondiscussesf:Y onthef:Y ngE 
andf:Y Dnenvironmentalf:Y ncharacteristicsf:Y :::::noff:Y nporphyryf:Y :::::ncopperf:Y :::::ncteposits.f:Y onf:Y = 
thef:Y npotentialf:Y onctiversityf:Y ninf:Y =nthef:Y Dnore,llli:qtmfi!hgijtliat$ndl}fi,\f]li}u:ma~f:!JQJ1ll)allK: 
environmentalf:Y ncharacteristicsf:Y DnofdfJ~~iiji31lhgdjl nfromf:Y :::::ngeologicf:Y onsettingf:Y Dn 
and f:Y nregional), f:Y nhydrologicf:Y 0 nsetting, f:Y 0 nclimaticf:Y 0 nsettings, f:Y 0 nand f:Y 0 nminingf:Y 0 f1 
beneficiationf:Y onmeth'ti'~ on 
f:Y =n 
The~~ndixllfil$JijJnquitef:Y onclearf:Y ~~nglJllillJindfiCTtl1metalsf:Y Df)leachingf:Y on 
characteristicsf:Y noff:Y nwastef:Y ~~dl}camimmpn}fil :Jll}ge'i~H}t'ini~ n 
potentialf:Y onoff:Y :::::nthef:Y onwastef:Y nrockf:Y ncanf:Y Dnspan~hgm:Ifflgage~~ililllY :::Jf) 
(PAG)f:Y nte~IJi~nabilityf:Y =noff:Y f1leachatef:Y :::::ngeneratedf:Y nfromf:Y nwastef:Y nrocJ 
andf:Y noxyanionsf:Y =nwmf:Y onvary,f:Y :::::nctependingf:Y :Jninf:Y onpart,f:Y Dnonf:Y onthef:Y npHf:Y D 
largelyf:Y nisf:Y naf:Y :::::nfunctionf:Y onoff:Y nthef:Y npyft~~~ i :UJ)jlM>~wast 
indicatesf:Y =ntll'lll>~~I}porphyryf:Y nctepnme~~ :Jnproducing, f:Y Dnitf:Y :::::nrecognizes 
thatf:Y nsomef:Y onrockf:Y :::J~ml!fy$~uci!mgf:Y on(Figuref:Y onsf:Y :::::nandf:Y n6f:Y nonf:Y 
12),f:Y nandf:Y D~~iancharacteristicsf:Y =ncanf:Y Dnbef:Y =nsignificantlyf:Y onreducedf:Y Df 
the~e-I:adenf:Y onpyrite'sf:Y onaref:Y onseparatedf:Y onandf:Y ondisposedf:Y Oll~m::Iminf:Y onaf:Y 
f:Y =n 
Inf:Y =nsummary,f:Y :::::ngeochemicalf:Y oncharacterf:Y noff:Y cnore~filJlepqrlifRi!E:n~Qfilllfllfilijea1 
deposit~pdlf:Y :::::nf:Y onEvenf:Y namongf:Y oncopperf:Y onporphyryf:Y onmines,~geoche1 
bef:Y npredicted.f:Y onf:Y onThef:Y ngeochemicalf:Y oncharacteristicsf:Y =noff:Y :::::nthef:Y :::::ntailings,f:! 
similaritiesf:Y Dnamongf:Y oncopperf:Y ne}p~p~aryf:Y onsignificantlyf:Y onbfillw~n'f:l nctei: 
greatlyf:Y oninfluencedf:Y onbyf:Y =nthef:Y ::::nbeneficiationf:Y ntechniquei~~~f$1TI:t 
conceptf:Y ::::noff:Y naf:Y Dn"typical"f:Y nsetf:Y ::::noff:Y ongeochemicalf:Y oncharacteristicsf:Y nthatf:Y 
variousf:Y ontypesf:Y oninf:Y onBristolf:Y onBayf:Y onisf:Y onaf:Y onfallacy.f:Y onf:Y onsuchmJTIQ}af:Y on 
f:Y Lfl 

f:Y c-; n f:Y , n f:Y ~, n f:Y 'tf:l fdl qrt:l~ QJfl ~ Qlf:l ~ Qlf:l ~ QJ1:l ~ QJ'f:l ~ QJ'f:l ~ QJ'f:l ~ QJ1:l ~ QJ1:l ~ QJ1:l ~ QJ'f:l ~ QJ'f:l ~ QJ'f:l f:! 
17 filfiillliple~ =nconversations~ =Ilwith~ =I1Fort~d~q~I 
18~sset;sment, ~ = I1Appen~~ 10 
19:m~ =n~~Q:I113 
20~ijJically,~ =I1Appendix~ =IlH~ =nreads~ =Ilin~ =Ilpart:~ =Ilt'.t'fatm:::IJll>mrclfiaar~~fi::iU}Iuxll~=llll<i>mtUl!l:!Ii~=r 
mine~ =ntailings~ =ncterived~ =Ilfrom~ =Ilfroth~ =Ilflotation~ =ncenters~ =non~ =Ilthe~ =Ilfate~ =Ilof~ =Ilpyrit 
porphyry~ =ncopper~ =Ilmines,~ =Ilthe~ =Ilpyrite~ =Ilis~ =Ildischarged~ =Ilwith~ =Ilthe~ =nwaste~ =ntailings,~ 
generating~ =Ilpotential~ =Ilof~ =Ilthe~ =ntailings.~ =I1However,~ =Ilthe~ =Iloption~ =nexists~ =nto~ =Ilproduce 
more~ =Ileffectively~ ::::IDrtie~~a:Ilrisks~ =nassociated~ =Ilwith~ =ntailings,~ =nto~ =nextract~ =Ilgold~ =nas 
or~ =Ilboth.~ =IlThe~ =Ilproduct~tlltrne~=II~\ll!ll:]IJ:pJilrl~~e:Iijt~tdential~ =Ilof~ =Ilthe~ =ntailing~ 
11 ~ =nanmm:r11112. 
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f:!J n 
Forf:!J Othatf:!J Oreason, f:!J Othef:!J ::JOAsse~IT:l!}:alijma;a:~r~~nJti}yff:!J ::JOthef:!J OPebblef:!J ::Jl 
off:!J nanyf:!J Ootherf:!J Odepositf:!J ::J Oin f:!J Othef:!J ::J Oregion. f:!J n f:!J ::J OAnd f:!J Oeven f:!J Oforf:!J ::J l 
thef:!J ::JOcharacteristicsf:!J ::JOoff:!J Othef:!J Oda~dt1}iU}pf;~illijl!le£H}trnef:!J oncharacteristicsf:!J :Jr 
tailingsf:!J OwithouWl!hgQknijthef:!J ::J0milli~f3Y Obef:!J :=nseparatedf:!J nandf:!J = 
itf:!J nwmf:!J ::JObe~taii)oo~ ::JOtestingf:!J :JOaf:!J ::JOsyntheticf:!J ::JOgeneratio~I~Qflk:ff~~Q 
Therefore, f:!J Owhilef:!J ::J Oitf:!J ::J Oisf:!J Ocertain f:!J Othatf:!J ::J Othef:!J OAssessmentf:!J :::J Odoes f:!J Ono 
make-upfil~Ootherf:!J Ominesf:!J ::JOinf:!J ::JOBristolf:!J :JO Bay, f:!J Obecausef:!J ::JOoff:!J ::JOthef:!J ::JOpot1 

factors, "til~Q nmayf:!J ::J neven f:!J ::J nnotf:!J ~epresentf:!J ::J OPebble. 
f:!J n 
~ n 
E. Error~==.flPJl.'~!11IlHypotheticalf:!J Dl1Minef:!J Dl10mitsf:!J Dl1Mitigatball!~~11Preventi 

likelyf:!J Dl1tof:!J Dl1bef:!J Dl1usedf:!J Dl1byf:!J Dl1otherf:!Jj]lpil1Eef:!J Dl1minesf:!J Dl1inf:!J Dl1Bristolf:!J 
f:!J D 11 

Itf:!J Oisf:!J Onotf:!J Opossiblef:!J ::J Otof:!J Opredictf:!J :::J Othef:!J ::J Omitigation f:!J nand f:!J ::J Oprevention 
protectf:!J Othef:!J nenvironmentf:!J Ofrom f:!J :::= nexploitation f:!J :J Ooff:!J ::J nanf:!J ::J noref:!J :::J nctepositf:!J 
discovered.f:!J Of:!J =n0~rm::rmtnt'ti!M]':IUJ0of~~f:!J ntailings,f:!J ::Jll}~i~g~ ==n 
0 ff-SJ te' f:!J :::J n lin ingf:!J 111ijpillingm en ts, f:!J rn1 Qll!-Q tf o ul d f:!J n be f:!J ::J n myettl'iiBl}illijwmill~ntf:!J :::J n as 
minef:!J nused f:!J ::J nexactlyf:!J ::J Othef:!J nsetf:!J :J Ooff:!J ::J Omitigation/prevention f:!J ::J nstrategiesf:!J c nt 
hypotheticalf:!J ::JOmine.f:!J ::JOf:!J OTherefore,f:!J Oitf:!J ::JOwouldf:!J Obef:!J ::JOunusualf:!J ::JOforf:!J ::JOan~ 
stressors,f:!J norf:!J ::JOpotentialf:!J Oriskf:!J :=noff:!J ::JOstresaep$)mcEl}Ilijf:!J onan~e}Imh~ 
hypotheticalf:!J Ominef:!J Oisf:!J ::JOunlikelyf:!J Otof:!J cnpresentf:!J ::JOthef:!!Jilltl~iliilf:!J ::JOpotentialf:!J =:: 

undiscoveredf:!J ::JOminesf:!J ::JOinf:!i~QQristolf:!J ::JOBay. 
f:!J n 
~==lJ 
F. Error~:::J.flPA~tIJfOmitsf:!J Dl1Mitigationf:!J Dl1andf:!J D11Preventionf:!J Dl1Strategiesf:!J Dl1thatf:!J i 

significantlyf:!J Dl1changef:!J Dl1thef:!J Dl1impactsf:!J Dl1itf:!J Dl1predicts~Qfl>rf:!J Dl1itsf:!J Dl1hypo 
f:!J D 11 

Theref:!J Oaref:!J Oaf:!J Onumberf:!J Ooff:!J Ochangesf:!J Oinf:!J :J:It~in~~111igrffl/Eilll).~~Qf\H 
impactsf:!J Opredictedf:!J ::JOinf:!J OtHe~on~~esi;pimnbPJJl~~ ~~an~arpif:£ttsQ 
inevitablef:!J Owhenf:!J ::JOaf:!J :JOdesigrelillili)ahefigelltlll~«IE!liitt~ nreducef:!J Othef:!J ::JOchance 
impact.fMi.~Oaddition, f:!J ::JOthef:!J ::JOhypotheticalf:!J ~llt~f:!lijfllfiBe:tigal~ ::JOf:!J ::JOThef:!J ::J 
permittingf:!J ::JOprocessf:!J nwmf:!J Oforcef:!J nother,f:!J nasf:!J cnyetf:!J cnunknownf:!J cnctesignf:!J:::: 
withoutf:!J Othosef:!J ::JOchangesf:!J ::JOincludedf:!J ::JOwillf:!J ::JOe~~d~~~QlfimpjbnI}EI 
done. ~IIIIIl 
f:!J n 
Sectionsf:!J 03~rn!lattql00.S]l!l4:~tecpniam~~Y01Me1l!} Ooff:!J Othef:!J ::JOdesignf:!J ::JOchangesf:!J 
eliminatef:!J ::JOorf:!J Ogreatlyf:!J nreducef:!J Othef:!J Opredictedf:!J ::JOimpactf:!J ::JOfromf:!J ::JOaf:!J ::JOh 
examplesf:!J ::JOwillf:!J ::JOillustrat~eif!! Oissue 
f:!J n 
Withf:!J cnrespectf:!J :=ntof:!J Odamf:!J ::J0failure,f:!J cnthef:!J ~se~tii!lfi<D}ii:W.Ul:~~~Qflui~~ 
dryf:!J c nc1osuref:!J = nratherf:!J Othan f:!J ::J na f:!J ::J nwetf:!J nc1osure, f:!J Oit~flweil!ldfl~~eif\ially 
safetyf:!J =:J0risk~ll~J:¥f!! D04of:!J :JOnotf:!J ::JOknowf:!J ~mbantl~~QIF}fbWp~e1l!}wfltm':MIBOwhatf:!J ::Jf 
governmentsf:!J ::J nwould f:!J :J nauthorize ), f:!J == Obbe~ D11E~01Q~ij$e~tf:Y Ohypothe1 
withf:!J ncertainf:!J ::JOrisksf:!J :JOandf:!J ::J0ignoref:!J nctesignf:!J ::JOchangesf:!J :::JOthatf:!J ::JOwouldf:!J ne 
assume f:!J ::J 0 tha tf:!J ::J 0 ;a:~~ Q:dli:Jlminltelif:Y ::J 0 is f:!J ::J 0 "tjlipiim:af!~ Q f}9lf:m:JJll}frgtf:Y ~iji sto I f:!J ::J 
f:!J = n 
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f:Y :::Jf} 
Similarly,f:Y ::::nthef:Y ::::nA~e~ flthad.~f1Ilunf~lfill~ nbwi~~Qn1oof:!J unfeetf:Y onof 
streamf:Y ::::nwillf:Y ::::nenter-mJ~seEs1mmtf:Y nalsof:Y :::::nroutesf:Y ::::nthef:Y ::::npipelinef:Y ::::nw 
stream f:Y nforf:Y na f:Y nsignificantf:Y :::: lJi~lll~ruillM~fititm::IINWti@!t.st~~f:!l Qdf'iDm~SJ r 
self-e:videntlyWrui)g. f:Y:::: rl@re~f}lif~ijl nproblem, ~~mg~ompanyf:Y norf:Y na ~ 
government-permittinglgeii):y~}1h5l\fff:Y :::::nthef:Y ::::npipelinef:Y ::::nfurtherf:Y ::::nfromf:Y nthef:Y ::::nst 
otherf:Y nctesignf:Y nchangesf:Y ::::nwouldf:Y ::::nsignificantlyf:Y nreducef:Y norf:Y ::::neliminatef:Y nt 
Assessmentf:Y :::::npredicts.f:Y nf:Y nThesef:Y ::::nandf:Y ::::notherf:Y ::::nexamplesf:Y ::::naref:Y ::::nexplained 
off:Y nthisf:Y ::::ntechni~mJJnreview. 
f:Y ::::n 
Inf:Y ::::nactditionf:Y ntof:Y ::::nknownf:Y nandf:Y nobvio~tig~lijmid~ell!t~~ n 
impacts,f:Y ntheref:Y ::::naref:Y nHkelyf:Y ::::ntof:Y :::Jnbef:Y :::Jf\Ialf!f='.n]}ll}witml~~ijkhm~l!JIJJQrtn 
designf:Y ::::nandf:Y ::::nctecreasef:Y ::::nciriij>adl~tef:Y ::::nthef:Y ::::n 
f:Y ::::n 
l!iellfi)ittingf:Y naf:Y nminef:Y ninf:Y nAlaskaf:Y ::::nisf:Y ::::nanf:Y niterativef:Y ::::nprocess.f:Y :::Jnf:Y n 
watchedf:Y nminef:Y npermittingf:Y ::::nctiscussionsf:Y ::::nforf:Y nmostf:Y noff:Y nthef:Y ::::nmodern~ 
Creek,f:Y ::::nFortf:Y ::::nKnox,f:Y onKensington,f:Y ::::netc.f:Y ::::nf:Y :::JOlnf:Y ::::neachf:Y ncasef:Y nthef:Y nn 
dramatically,f:Y ncturingf:Y ::::n~t.f:Y ::::nf:Y nrhatf:Y nis,f:Y nthef:Y nagenciesf:Y c:::nanc 
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CEQf:Y :::Jf1guidancef:Y :::Jf1onf:Y Df}NBE.&i:l :::Jf1regulations 1983~ 

EPA, f:Y DllCleanf:Y DIIWaterf:Y DllAct, f:Y Dllandf:Y Dllthem:IlDrm~ 
EPA f:Y :::: f1establffi!Mdl} 1970~ 

Cleanf:Y :::Jf1Waterf:Y f1A~f:!!Qf1Enacted 1972~ 

Significantf:Y Df1Cleanf:Y '-'f1Waterf:Y Df1A~f:!!Qlf1amendments 1977~ 

Corpsf:Y Df1off:Y ~f1Engineersf:Y :::Jf1Wetlaril!lSlQ:::Jf1Regulations 1977~ 

COEf:Y uf1Wetlandsf:Y ~nual 1987~ 

Effluentf:Y Df1limitsf:Y Df}forf:Y :::Jf1metalf:Y ::::ijlliu~sf:Y :::Jf1promulgated 1980~ 

CE RC LA f:Y D f1enclltedl} 1980~ 

BLMf:Y Dll 
Land l!lolliijyf:Y f1andf:Y f1Mana~tf:Y :::Jf1Act 1976~ 

BLMf:Y :::Jf1publishesf:Y :::Jf1NEPA~:illlJ--Iandbook 1988~ 

USf:Y DllForestf:Y LfQSd}'vice 
Nationalf:Y "f1Forestf:Y---Cf1Mana~t>liltf:Y '-"f1Act 1976~ 
USFSf:Y D f1NEPA f:Y :::: f1implementation :iriJffilt Qftrocedures 1979~ 

USFSf:Y uf1Reclamationf:Y :::Jf1Bondin~=r:mJ.Guidance 2004~ 

Statef:Y D IIoff:Y mpltaska 
Legislaturef:Y :::: f1enactsf:Y D f1requinrrim1m:JQijfo~a'illiplli} 1991~ 

Legislaturef:Y :::Jf1requiresf:Y :::Jf1fullf:Y :::Jf1borflltlmf:Y :::Jf}forf:Y :::Jf1mines 2004~ 

f:Y ::::n 
Thef:Y :::Jf1cumulativef:Y f1effectf:Y f1off:Y :::Jf1thesef:Y ::::Jf1changesf:Y Df1isf:Y f1obviousf:Y :::Jf1tof:Y =:Jf1anyo 
permittingf:Y Dlqlpmt31tlin~[J:ices.f:Y :::Jf}f:!Ji.ISijftmJUJqmn~omtratedf:Y :::Jf1byf:Y f1examiningf:Y Df1EPA' 
Nationalf:Y f1Prioritie~~ i ::ll)lsites.f:Y f}f:Y f1Thef:Y Df1liB:tlJr:O~tJJ~TT:II)}ttllne~: :II)} 
environmentalf:Y ::::Jf1protectionf:Y :::Jf1byf:Y :::Jf1modernf:Y :::Jf1miningf:Y :::Jf1p~f:Y on~~Q~~mr 
fromf:Y :::Jf}af:Y :::Jf1publicationf:Y Df1off:Y :::Jf1thASJ!lru:I}lNi«»ntli~S1tQJ :::Jf1Miningf:Y ::::n 
f:Y ::::n 

EPAf:Y Df1hasf:Y f1preparedf:Y :::Jf}af:Y f1subsetf:Y f1off:Y Df1thef:Y f1Nationalf:Y f1Prioriesf:Y Df1Lis 
EPAf:Y Df1asf:Y :::Jf1thef:Y f1Abandonedf:Y :::Jf1Minesf:Y :::Jf1Listf:Y Df1("EPAf:Y :::Jf1AML").f:Y :::Jf1Thef:Y f1E 
seeksf:Y ::Jf1tof:Y f1usef:Y f1itf:Y f1tof:Y Df1suggestf:Y ::Jf1thef:Y ::Jf1envi.lllllmaiil!tfilQHaijalmd\,~Qlfeat 
Minesf:Y f1becausef:Y f1thef:Y Df1EPAf:Y f1AMLf:Y Df1isf:Y Df1composedf:Y :::Jf1entirelyf:Y Df1off:Y Df1f< 
facilitiesf:Y f1andf:Y :::Jf1inorganicf:Y :::Jf1chemicalf:Y f1plantsf:Y Df1thatf:Y f1aref:Y Df1almostf:Y f1nev, 
Miningf:Y :::Jf1orf:Y Df1Hardrockf:Y Df1Minesf:Y f1permittedf:Y f1inf:Y ::Jiltlm~~Q~~ijfija;f:Y::: 
regulationf:Y Df1off:Y :::Jf1Hardrockf:Y Df1Mines.f:Y Df}f:Y Df1Whenf:Y f1onef:Y f1eliminatesf:Y :::Jf1thef:Y C 

inorganicf:Y :::Jf1chemicalf:Y :::Jf1plantsf:Y f1andf:Y f1mineralf:Y :::Jf1processingf:Y Df}facilities,f:Y f1the~ 

100f:Y f1sitesf:Y f1isf:Y f1immediatelyf:Y ::Jf1reducedf:Y f1tof:Y Df1about~~311lmlglm1i~~e1i:l2 
deemedf:Y :::Jf1tof:Y :::Jf1bef:Y :::Jf1"Ha~fil>ijkf:Y :::Jf1Mines."f:Y ::::nf:Y ::::n 

f:Y , n f:Y " n f:Y " n f:Y 'tf:l f:!l i+tf:l~ Illfl f:!l Illil f:!l Illil f:!l Illil f:!l Illil f:!l Illil f:!l Illil f:!l Illil f:!l Illil f:!l Illil f:!l Illil f:!l Illil f:!l Illil f:! 
23 -Ekrr:lflwest~ =I1Mining~ =f1Ash©il:Jfil:~mn2012,~ =f1"Hardrock~ =I1Mining~ =I1RecI~qf1and~ =f1R1 
Developing~ =nsustainable~ =I1Environmental~ =nrrotection~ =I1through~ =nchanging~ =nvalues,~ =nchanging~ · 
A~ =I1Federal~ =nand~ =nstate~ =I1Regulatory~ =nsuccess~ =llStflry,"~ =nExecutive~ =nsummary.~ =n~ =n 

f:Y n 
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f:Y =m 
f:Y :::: n 

Off:Y f1course,f:Y f1thef:Y ::Jf1abovef:Y ::Jf1discussionf:Y ::Jf1doesf:Y ::Jf1notf:Y ::Jf1addressf:Y f1thef:Y :::Jf1r 
protections,f:Y ::Jf1iff:Y ::Jf1any,f:Y ::Jf1thatf:Y f1hadf:Y f1beenf:Y f1appliedf:Y :::Jf1tof:Y ::Jf1thesef:Y ::Jf1app 
environment.f:Y f)f:Y f11nf:Y f)fact,f:llilitll}mmf]11tw~Dl]:tlkMrm~Dl]farbjectf:Y ::Jf1tof:Y ::Jf1anyf:Y 
limitationsf:Y ::Jf1tof:Y f1protectf:Y ::Jf1thef:Y ::Jf1environment.f:Y f)f:Y ::Jf1EPA'sf:Y f11985f:Y ::Jf1assess1 
managementf:Y ::Jf1methodsf:Y ::Jf1atf:Y :::Jf1miningf:Y f)facilitiesf:Y ::Jf1indicatef:Y f1thatf:Y f1onlyf:Y I 
currentlyf:Y f1[1985]f:Y ::Jf1monitorf:Y ::::~~~ f1controlsf:Y f1orf:Y ::Jf1liner,f:Y 
employf:Y ::Jf1leachatef:Y f1collection, f:Y f1detection, f:Y f1andft~f:Y Df1a~tefilipfacticalf:Y 
matter,f:Y f1anyf:Y ::Jf1discussionf:Y ::Jf1off:Y ::Jf1thef:Y f1effectivenessf:Y f1off:Y :::Jf1environmentalf:Y:::: 
designedf:Y f1andf:Y f1approvedf:Y f1~ijm~~:OQiSJf1onef:Y ::Jf1wouldf:Y ::Jf1sugge. 
Generalf:Y ::Jf1Motorsf:Y f1("G~Dl}JYhoWtlitedf:Y ::Jf1fromf:Y f1producingf:Y :::Jf1carsf:Y f1inf:Y ::Jf12 
1965f:Y ::Jf1Corvairf:Y f1wasf:Y ::Jf1deemedf:Y f1tof:Y f1bef:Y f1"unsafe~dEijrmJTulqt~e(f}' 
meetf:Y ::Jf12012f:Y f1regulatoryf:Y ::Jf1standards~~~61111\Meyanll}il!arQrockf:Y f1Minef:Y:::: 
yetf:Y ::Jf1bothf:Y f1thef:Y ::Jf1autof:Y ::Jf1industryf:Y ::Jf1andf:Y ::Jf1thef:Y ::Jf1Hardrockf:Y f1Miningf:Y =:Jf1in 
theirf:Y ::::f1rolef:Y ::Jf1inf:Y ::Jf1thef:Y JWcsrf:Y ::::neconomy.f:Y ::::nf:Y ::::nf:Y ::::nf:Y ::::nf:Y ::::nf:Y ::::nf:Y ::::nf:Y rn 

f:Y ::::n 
Hardrockf:Y ::Jf1Minef:Y ::Jf1regulationf:Y f1canf:Y ::Jf1bef:Y ::Jf1broadlyf:Y f1classifiedf:Y f1intof:Y f13~ 
extentf:Y f1off:Y f1applicablef:Y ::Jf1regulationf:Y ::Jf1orf:Y ::JLlf~tIDiN'cllKlQE~il:{pmIBQ(:IJ]Jtillr 
1970);f:Y ::Jf1(2)f:Y f1Transitionf:Y ::Jf1Regulatoryf:Y ::Jf1Eraf:Y ::Jf1(1970f:Y f1throughf:Y f11990);f:Y ::::r 
Hardrockf:Y f1Minef:Y :::Jf-l'.m§~~~::Jf1Thef:Y ::Jf1approximatelyf:Y ::Jf153f:Y ::Jf1Miningf:Y ::Jf1andf:Y 
NPLf:Y ::Jf1ftrlmt:rr:Ql:iref:Y f)followingf:Y ::Jf1temporarm:I]}1Qlassifications:f:Y ::::nf:Y ::::nf:Y ::::n 

f:Y ~onf:Y nf:Y ::::nf:Y ::::n 

f:Y n 

Pre-Regulatoryf:Y f1Eraf:Y ::Jf1(prio~flijlf11Il'jf:Y f1 
Transitionf:Y ::Jf1Regulatoryf:Y f1Eraf:Y f1(197~n]l!l f11990) 
Regulatedf:Y ::Jf1Hardrockf:Y ::Jf1Minem9~=rf(plf;~ f1 

Thef:Y ::Jf1decreasef:Y ::Jf1inf:Y ::Jf1miningf:Y f1sitesf:Y f1onf:Y ::::~fifl<AfsmTilltlfm.D[QQi~ltUJlhiljj~ 
andf:Y f1practices.f:Y f)f:Y f1"0bviouslyf:Y ::Jf1andf:Y ::Jf1mostf:Y f1importantlyf:Y Cf}fromf:Y ::Jf1thef:Y ::::r 
successf:Y ::Jf1off:Y f1Hardrockf:Y ::Jf1Min~~~~ffiijdrockf:Y ::Jf1Minesf:Y ::Jf1onf:Y ::Jf1thef:Y ::Jf1 
Listf:Y ::Jf1weref:Y ::Jf1approvedf:Y~~1990." 
f:Y ::::n 
Otherf:Y ::Jf1ev~f1off:Y f1thef:Y ::Jf1improvementf:Y ::Jf1inf:Y ::Jf1hardrockf:Y ::Jf1regulationf:Y ::Jf1andf:Y ::JI 
andf:Y f1USFS.f:Y ::Jf)f:Y ::Jf11nf:Y Cf1Marchf:Y ::Jf12011 f:Y ::Jf1Senatorf:Y ::Jf1Murkowskif:Y f1off:Y f1Alaskaf:Y 
minef:Y f1planf:Y ::Jf1off:Y ::Jf1operationsf:Y f1thef:Y f1agenciesf:Y f1hadf:Y f1approvedf:Y f1sincef:Y n 
approvedf:Y f1suhsetjyf:Y ::Jf1weref:Y f1listedf:Y f1byf:Y J!~~-~lli):thdf:Y DQmlll.f:Y f)f:Y ::::n~ 
betweenf:Y ::Jf11990f:Y f1andf:Y ::Jf12011,f:Y =:Jf1thef:Y f1USFSf:Y f1hadf:Y ::Jf1approvedf:Y ::Jf12,685f:Y ::Jf1pl 
approvedf:Y f16S~~tifsef:Y ::Jf1requiredf:Y f1EPAf:Y f1tof:Y f1placef:Y ::Jf1themf:Y ::Jf1onf:Y ::Jl 
likelyf:Y f1tof:Y ::::f}hHmtI:ITIH11pm~tions,f:Y =:Jf1thef:Y ::Jf1resultsf:Y ::Jf1dof:Y ::Jf1showf:Y ::Jf1thef:Y ::Jf1su 
practices f:Y :::: f1as f:Y :::: f1co~f:!lijtiqo4J!Hilljh:ef1rnJllies} 
f:Y ::::n 

f:Y ' n f:Y ' n f:Y ' n f:Y ~tf:l fdl ntf:l~ nfl f:!l n~ f:!l n~ f:!l n~ f:!l n~ f:!l n~ f:!l q~ f:!l n~ f:!l n~ f:!l q~ f:!l n~ f:!l n~ f:!l q~ f:1 
24 IP:A,ey! =f1"Report~ =nto~ =ncongress,~ =nwastes~ =Ilfrom~ =Ilthe~ =nmt~Cfil}fi~s:;:~~ruf]l>B.a~Rxd41~ 
Asbestos,~ =noverburden~ =Ilfrom~ =nuranium~ =IlMining,~ =nand~ =non~~Sil!altll''~ =noecember~ =f131,~ = 
25fll~r,~ =IlRilpk.lf&mJ:Dat~ =nany~ =nspeed:~ =nThe~ =noesigned~ =Din~ =nu~gdt€l:~ss~he~ =I1Ame 
Publishers,~= I1 ~6:91 
26fllatlqmal~ =IlMining~ ~~l]Pll'ffig~~l1l2.~ =n~ =flExecrll!i~ =nsummary. 

f:Y n 
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f:1J n 
Becausefil:D$3'-f:il:Nll>usf:!J cndifferd1lM~ nminesf:!J naref:!J ngenerallyf:!J =nreferredf:!J =ntof:!J =n 
thef:!J nindustryf:!J nandf:!J =~¥~m!t:rnQ~~enerallyf:!J cnconstructedf:!J nandf:!J on 
inferiorf:!J c nenvironmentalf:!J := nstandardsf:!J c nand f:1J c npractices, f:1J c nasf:!J c ncompared f:1J c ntof:!J c 
statisticsf:!J c nbearf:!J =:1J1lf1ilil;f:!J c nout. 

f:1J = n 
Conclusion. ;WOJ~ssessme~lr}statisticsf:!J :=ngainedf:!J nfromf:!J Olegacy"f:!J onminesf:!J :::J 

operationf:!J :=noff:!J cntheirf:!J cnhypotheticalf:!J cnmine.f:!J nf:!J onGivenf:!J cnthef:!J cnchangesf:!J cni 
explainedf:!J cnabove, f:1J nthisf:!J cnerrorf:!J nisf:!J onboundf:!J ntof:!J onoverestimatef:!J cnthef:!J on1 
Assessmentf:!J =nappearsf:!J ntof:!J nmakef:!J nthisf:!J =nerrorf:!J nthroughoutf:!J :::J~IJl]documi 
failure,f:!J cnandf:!J :=npossiblyf:!J =ninf:!J =nthef:!J cnwaterf:!J ontreatmentf:!J :=nandf:!J ncollectionf:!J := 
theyf:!J :=ndof:!J cnnotf:!J cndiscuss,f:!J cnexplain,f:!J cnorf:!J cndisplayf:!J =~fillf:Y cndataf:!J cnusedf:!J :::JI 
f:1J n 
f:1J n 
B. Mltaftrf:!J Dl]Collectionf:!J Dl]andf:!J Dl]Tre<IDnif]ltf:!J Dl]Failure 

f:1j DI] 
Thef:!J npredidl¢1.~Sll,lcnoffllioll)Mr,tlitrnlr"f:!J onandf:!J ntreatment~R~Qci}andf:!J n 
unreliable. f:1J on f:1J Oitf:!J c ndoes f:1J c nnotf:!J naccuratelyf:!J c nrepresentf:!J c nrealisticf:!J necological 
typicalf:!J nminesf:!J cnthatf:!J cnmayf:!J nbef:!J Iqxitfi~aJQEJW13f:!J onByp;ID())h0Q$~mfi)e.f:!J :::J 
Thef:!J cnr~nforf:!J onth~nflusi 

• thef:!J cnhypotheticalf:!J nminef:!J cnlacksf:!J cndetailedf:!J ::Jndesignf:!J nthatf:!J ::Jnwouldf:!J :::Jll 
thef:!J cnwaterf:!J nconectionf:!J nrisk.f:!J nf:!J nrhatf:!J :=nis, f:1J nsomef:!J =:Jndesignsf:!J cnar 
thef:!J :::JOlackf:!J 'Jnoff:!J ~llfillJjeII~~dh::JnEPA~ITill)lhasf:!J cnproposed;f:!J n 

• thef:!J n(lackf:!J JllfilM~estJ npreventionf:!J nandf:!J cnmitigationf:!J nstrategiesf:!J cnth 
the f:1J :::J ijtifilqtlf:!l QJ n ign 0 res f:1J ::J n Ala$lmtmIIJteEOf tl f:1J n 0 n f:!il2m Qfli e f:1J :::J n subject; 

• EPAji,\a.Rfsf:!J nassertionsf:!J cnwithoutf:!J :=nanJiij!SNJl~~ijj cnand 
• thef:!J nconclusionsf:!J cninf:!J cnthef:!J =n~ i :!Qib~ cnthef:!J cnbodyf:!J =: 

Assessment. f:1J :::Jn 
f:1j DI] 

Error il!lllll}J!/Dl]The jJ!/Df]lack jJ!/Df]ofjJ!/Df]desig~i14tlsff!!t'~a~l!IJE!/rIJllmeanin9less. jJ!/Df] ~ 
Thisf:!J cnsn@ionoff:!J cnthef:!J cnwatershed~f:!l~et~ijf~Oi\Klf:!J onecologicalf:!J nriskf:!J cnanal: 
methodology. f:1J :::Jn f:1J :::J nrhatf:!J nmethodologyf:!J ffiqari:iq~.re~mu~~@sso}ltm:'t!HYn 
identified, f:1J nand f:1J c ndeterminationsf:!J nwheth®lil$!ijll}e001~~a~ :::J nparticularf:!J c nendpc 
Thisf:!J ijm@ cnhasf:!J cnnonm:IQnoff:!J cnthat.f:!J cnf:!J nf:!J en 
f:1J n 
Therefilei~cndesignf:!J =ndetailsf:!J cntof:!J =nevaluate:f:!J cnwmf:!J nthef:!J :=ndrainagef:!J nfrom 
openf:!J cnpitf:!J cnorf:!J cnawayf:!J cnandf:!J cnintof:!J cnthef:!J nenvironment?f:!J cnf:!J cnf:!J cnwmf:!J 
system?f:!J cnf:!J nlff:!J cnso,f:!J nwmf:!J ntheref:!J cnbef:!J cnstoragef:!J cnsuchf:!J =nthatf:!J ntheyf:!J 
withoutf:!J :::Jnrmmt:edf:!J :::Jnwaterf:!J cnescapingf:!J cntof:!J =:Jnthef:!J nenvironment?f:i:l~Willf:!J I 
measuresf:!J ntof:!J ncatchf:!J cnanyf:!J ndrainagef:!J :=nthatf:!J cnescapesf:!J cnbeforef:!J nitf:!J =nget 
detailf:!J cnpresentedf:!J cnforf:!J ::Jnthef:!J ::JnhypotlQatir:mf:!!QJIJtiiJlr•f:lllpi~~,lw~tqilty en 
questions.f:!,Ye~filliSflf:Y cndetailsf:!J cnmatterf:!J cngreatlyf:!J cninf:!J cnOO!e1t1J.:::Jnevaluationf:!J cno 
f:1J n 
Theref:!J cnisf:!J nnof:!J cnspecificf:!J cnfailuref:!J nmode~eJ~dQsptisiflb~t}.d~ilfilllj 
monitoringf:!J '= nsystem, f:1J ~~ Q[}ttebmentf:!J =:J nayatent~lIRlfill'1~e~ :::J nsectionf:!J :::J nadmitsf:!J 
thef:!J cntackf:!J cnoff:!J cnknowledge.f:!J cnf:!J cn"lff:!J cnthef:!J cnwaterf:!J cnisf:!J cnnontoxic,f:!J cninf:1J 
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f:Y = n 
standardsf:Y nandf:Y ::JOitsf:Y ncompositionf:Y :JOisf:Y nstablef:Y =norf:Y :JOimproving,f:Y :JOthef:Y =n 
mayf:Y :JObef:Y Oshutf:Y :JOdowYi.~therwise ... 
f:Y =n 
Somef:Y :JOexamplesf:Y ~Hllill Oproblem.f:Y :JOf:Y :JOlff:Y :JOthef:Y :JOwastef:Y :JOrockf:Y :JOv 
thef:Y n@e.if:Y :JOthenf:Y :JOuncollectedf:Y Oieachatef:Y ::JOcouldf:Y :JOleachf:Y :JOforf:Y Oyearsf:Y =nw 
environment.M&Jit~maf:Y nsecondf:Y nexample,f:Y Oi-@!ifiliil~~Q~¥fijr~ n 
rockf:Y OinJP:ofltkmG1li!I!flliOminef:Y nwasf:Y :JOsequesteredeM.illijmm~D1ijifij~mlflw~ 
rockf:Y nctrainagef:Y :JOisf:Y =nmuch~~Qtla~<n:~ nrockf:Y Opilesf:Y =nweref:Y =nrecl 
precipitationf:Y :JOdidf:Y =nnotf:Y Oinfiltrate,f:Y =nandf:Y =nweref:Y :J0placedf:Y Otof:Y navoidf:Y =n~ 
thef:Y m}liiiY nctrainagef:Y Ofromf:Y Otert~b!~ uflrncle~IIlll)lthef:Y =nvolumef:Y =ntof:Y 
affectf:Y :JOo~il1itfrijtlmeM.~~ :JOwhateverf:Y ::JOitsf:Y j}J}~~f:Y :JOdof:Y :JOnotf:Y Oknowf:Y Oth 
Assessmentf:Y Odoesf:Y ::JOnotf:Y nspecify.f:Y nf:Y =nf:Y :JOWithoutf:Y Othatf:Y =nctetail,f:Y =nwef:Y = 
probabilityf:Y :JOorf:Y :JOconsequenceM.~e}iifum~nQhanFc:Y :JOEPA. 
f:Y n 
Error il!/lJfl}J!tJl] The jJf/::J l] (la ck jJf/::Jl]ofl jJf/::J l]desiflllliil1JllfJliildJlliif}llfe/fl,IDl1iiiflllJMitlfialfm jJf/::J l] 
strategies. ~s?IJJ :JOminesf:Y :J0generally$11Jltfilft~te!li)8WK:Oinf:Y :JOcasef:Y :JOeffluentf:Y :JOesc 
thef:Y :JOprimaryf:Y :JOcontainraaiHril~ijlQ~llJOf:Y Oinf:Y :JOsomef:Y :::JOcases, f:Y :JOthef:Y :JOsystemsf:! 
design;f:Y :JOinf:Y =nsomef:Y :Jijeaqm1;~~~$.rafl!Jgeli)cyf:Y :J0p~ifill:f:Y :JOprocess.f:Y =nf:Y =n 
f:Y n 
Atf:Y OFortf:Y OKnoxf:Y :JOGoldf:Y OMinef:Y :JOallf:Y Opartsf:Y ::JOoff:Y f1tllnel!JIJl]tranihm@l~Q:dtainf:Y 
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f:1J on 
Conclusion. ;WOJ~ssessment' sf:!J f1con:nltueimis~CQ.f1waterf:!J :::JI) collection f:1J :::J f)and f:1J :::J f)treatm 
failurefileif:ll :::Jf1unsuppo~ffi~ :::Jf)f:!J :JI) 

• Thef:!J f)hypotheticalf:!J f1minef:!J :::Jf1lacksf:!J :::Jf1t~f:!JQJ<l}fai-~Qif{llelii}~Ilqteflilllf1ecologi~ 
assessment.m J]jl!J :JI) 

• Thef:!J f)hypotheticalf:!J f1minef:!J ::Jf1omitsf:!J :::Jl10Jqliir:ad~i:t:ijJat~ru:Mandf:!J :JI) 
prevention f:1J f)strateg}eS!.~ f1 f:iJ f1 

• Thef:!J :::Jf1analysisf:!J f)ignoresf:!J :::Jf1Alaska'sf:!J :::Jf1excellentf:!J :::Jf1environ~ru:ijf:!J :::Jf)recordf:!J :::J 
• Thef:!J f)analysisf:!J :::Jf1includesf:!J ~f:!!Qals.~~m} 

• Thef:!J f)conclusionsf:!J :::Jf1inf:!J :::Jf1thef:!J :::Jf)Executivef:!J :::Jf1Summaryf:!J :::Jf1contradictf:!J :::Jf1thef:!J = 

thef:!J :::J f)Assessm!enf.} 
• EPAf:!J :::Jf1camef:!J :::Jf1tof:!J :::Jf1differentf:!J :::Jf1conclusionsf:!J :::Jf1wh~f1analyzingf:!J :::Jf1otherf:!J :::J 

f:1J n 
Thef:!J f1impactsf:!J f)predictedf:!J :::Jf1inf:!J :::Jf1thisf:!J ::Jf1sectionf:!J :::Jf1cannotm:rnJI)df:!JQJ1Qklellll@!!f:!lQalQ] 
minesf:!J f1thatf:!J f)couldf:!J :::Jf1occurf:!J :::Jf1inf:!J :::Jf)Bristolf:!J :::Jf)Bay.f:!J :::Jf)f:!J :::Jf1Theyf:!J :::Jf)aref:!J :::Jf1nod 
minef:!J :::Jf)proposedf:!J ~:BYFc:!J :::Jf)EPA. 
f:1J :::Jn 
f:1J on 
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f:Y =m 
C. Pipelinef:Y DIIFaDirnf} 

f:Y Dll 
EPA'sf:Y f1pipelinef:Y :::Jf}failuref:Y :::Jf1impactsf:Y f1cannotf:Y :::Jf1bef:Y f1takenf:Y :::Jf1asf:Y :::Jf1realisticf:Y :::JI 
becausef:Y ::Jf1many®~o_ffllirillf:!l :::Jf1notf:Y :::Jf1usef:Y :::Jf}af:Y ::Jf1pipeline.f:Y :::Jf}f:Y :::Jf11tf:Y f1alsof:Y f1canr 
hypotheticalf:Y f1minef:Y f1becausef:Y f1theyf:Y :::Jf1omitf:Y f1bothf:Y ::Jf1obviousf:Y :::Jf1andf:Y f1unkno\I 
wouldf:Y :::Jf1greatlyf:Y ::Jf1reducef:Y ::Jf1thef:Y ::Jf1potentialf:Y :::Jf}forf:Y :::Jf1impacts.f:Y f}f:Y ::Jf1Finally,f:Y ::Jf1\I\ 
differentf:Y nt}mionf:Y :::Jf1aboutf:Y :::Jf}af:Y :::Jf1pipelinef:Y :::Jf1whenf:Y ::::fJ!~atingf:Y :::Jf1anotherf:Y :::Jf1mine 
f:Y n 
Erroril!IZ1J/}J!/Dl]AssumptionDljii!IJ~elinef:Y ::Jf1mayf:Y :::Jf1bef:Y :::Jf1requiredf:Y f1tof:Y ::Jf1dev 
Mine.f:Y ::::nf:Y :::Jf1Howeve~f2}ruHJnif:lot~askaf:Y :::Jf1usesf:Y f}af:Y :::Jf1pipeline.f:Y :::Jf}f:Y f11nf:Y ::Jf}fac 
af:Y :::Jf1needf:Y :::Jf}fOl'~~'f:!lQD!JhiM i i!II)}isf:Y f1sof:Y :::Jf1muchf:Y ::Jf1moref:Y :::Jf1compac~' !ll)}R\anf:Y 
Thus,f:Y f1itf:Y f1isf:Y :::Jf1statisticallyf:Y ::Jf1likelyf:Y :::Jf1thatf:Y ::Jf1otherf:Y :::Jf1minesf:Y f1withinf:Y f1thef:! 
pipeline.f:Y ::::l)IJenij::remfllpiQinef:Y :::Jf1impactsf:Y :::Jf1aref:Y :::Jf1unlikelyf:Y :::Jf1to~~fl,r:epresentativ 
mines f:Y :::: ~ f:llijB}Ba1-} 
f:Y n 
Error il!/Z3/}J!/Dl]Omissidli#l}llWiflafld I!f£lJention iJ!tJl]and jJ!/Df]Mitigation ~~Eim.es. jJ!/Of] 
pipelinef:Y :::Jf1designf:Y :::Jf1omitsf:Y f1obviousf:Y f1preventionf:Y ::Jf1andf:Y :::Jf1mitigationf:Y f1strategies. 
spillf:Y f1withinf:Y :::JV}fDjftQJ3lree1rmJI)f1couldf:Y :::Jf1tlowf:Y ::Jf1tof:Y f1thatf:Y ::Jf1stream.f:Y f}f:Y :::Jf}lff:Y 
further~Vlliiyf:Y :::Jf1fromf:Y f1thef:Y :::Jf1streamf:Y :::Jf1shouldmiB~~Sl!r~gie~gM~:~nHi}.~l!V'd} 
buildingf:Y f}af:Y ::Jf1bermf:Y f}forf:Y :::Jf1containment,f:Y :::Jf1orf:Y :::Jf1otherf:Y :::Jf1methodsf:Y :::Jf1tof:Y :::Jf1keE 
stream f:Y lflallmd. m i llf:Y :::: n 
f:Y n 
EPAf:Y :::Jf1calculatesf:Y f1thatf:Y f1thef:Y :::Jf1probabilityf:Y :::Jf1off:Y f}af:Y ::Jf1spillf:Y f1occurringf:Y :::Jf1anc 
onef:Y f1wmpdi:~M!tJb}ll :::Jf1stFOOntaminatingf:Y f1spillsf:Y :::Jf1overf:Y :::Jf1thef:Y f1durationf:Y :::Jf1off:Y :::Jf1th 
frequencyf:Y :::Jf1isf:Y ::Jf1obviouslyf:Y :::Jf1unacceptablef:Y :::Jf1(as~if:!JQQMi.~ea~fi~m:IIJJtm-r 
wouldf:Y :::Jf1bef:Y ::::~aJJ]ijwed. 
f:Y n 
Permittingf:Y ::Jf1isf:Y f1anf:Y :::Jf1iterativef:Y :::Jf1process.f:Y f}f:Y :::Jf1Applicantsf:Y :::Jf1designf:Y f}af:Y ::Jf1pri 
scrutiny.f:Y f}f:Y :::Jf}lff:Y :::Jf1anf:Y f1agencyf:Y ::Jf1findsf:Y f1thatf:Y f1thef:Y f1projectf:Y ::Jf1designf:Y :::Jf1d 
thef:Y f1projectf:Y f1st~:ml~Qlffilear~rn~Ef1thef:Y~_gps~ntijtlne1'-e:Jf1projectf:Y :::Jf1untilf:Y f1itf:Y = 

agencyf:Y f1requirements.f:Y f10nlyf:Y f}afterf:Y f1thef:Y :::Jf1agenciesf:Y :::Jf1aref:Y f1convincedf:Y f1th; 
adequatef:Y f1tof:Y ::Jf1actuallyf:Y :::Jf1meetf:Y :::Jf1thef:Y :::Jf1standardsf:Y ::Jf1mayf:Y f1thef:Y :::Jf1permittingf:Y 
notf:Y f1proceetl~Df1mf:Y :::Jf1EISf:Y ::Jf}forf:Y f}af:Y f}projectf:Y f1theyf:Y :::Jf1believef:Y :::Jf1cannotf:Y ::::n 
numerousf:Y f1examplesf:Y f}off:Y ::Jf1permittingf:Y :::Jf1processesf:Y :::Jf1andf:Y ::Jf1evenf:Y f1EISf:Y f1proc 
projectsf:Y f1we.m:@grij~ :::Jf1tof:Y :::Jf1thef:Y :::Jf1pointf:Y :::Jf1wheref:Y :::Jf1thef:Y :::Jf1agenciesf:Y :::Jf1believed: 
permitf:Y :::: Iqktnh;33 • ~IIIIIl 

f:Y n 
Whilef:Y f1somef:Y f1componentsf:Y :::Jf1off:Y f1a<l'inot1;!lJm1tEJWem~dJlattmBa~001IJBeif:Y ::::n 
designedf:Y f1tof:Y :::Jf1differentf:Y ::Jf1standards.f:Y ::Jf}f:Y :::Jf11tf:Y :::Jf1isf:Y f1anf:Y f1errorf:Y f1tof:Y f1ass1 
permitted.f:Y :::Jf}f:Y :::Jf1Thef:Y :::Jf1applicantf:Y :::Jf1wouldf:Y :::Jf1bef:Y :::Jf1require~tnf&ilt1}[Tuijreasef:Y :::Jf1t 

f:Y ,, n f:Y , n f:Y , n f:Y ~tf:l fdl qrt:l~ QJfl f:ll QJ1:l f:ll Qlf:l f:ll Qlf:l f:ll QJf:l f:ll QII:l f:ll QJI:l f:ll Qlf:l f:ll Qlf:l f:ll QJ1:l f:ll QJ1:l f:ll 111f:l f:ll QJI:l f:! 
33Dlili¥l! =nexample~ =f1is~ =I1the~ =f1permitting~ =f1process~ =I1for~ =I1the~ =nrogo~ =I1mine~ =nsoutheast~ = 
entire~ "il~I}while~ =I1the~~y~~ =I1facilities~ =nto~ =nmeet~ =I1EPA~ =nstandards~ =Ilfor~ =n' 
discharge.~ =I1The~ =ncompany~ =nmoved~ =nan~ =I1the~ =I1facilities~ =I1from~ =I1the~ =ntop~ =I1of~ =I1the~ 
new~ =f1location~ =I1in~ =I1the~ =nuese~ =ncreek~dllla.ID!Jll!lOiijm~=ll]fml:.mtffi!twij~Slipw<:J.dE"I!! =I1the~ =nne' 
would~ =nwork~ =I1for~ =I1those~ =nstandards,~Ijlfie~ =f1process~ =nresumed. 
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f:Y :::Jf} 
factors f:Y 0 in f:Y 0th e f:Y ::J 0 design f:Y 0 until f:Y ::J 0 an f:Y fl~ICTfinil'dl:E!llldll} WijWl!i yl11l aill}IHVA( 
designf:Y ::JOaf:Y ::JOhypotheticalf:Y ::JOminef:Y Owithf:Y :::::nanf:Y ::::nunacceptablef:Y ::JOrisk, f:Y ::::nandf:Y ::Jl 
preventionf:Y Omeasuresf:Y Otof:Y ::J0d~~Df)gi6kernritt~ationf:Y ::JO 
wouldf:Y ::Jijlio~thisf:Y ::JQtof:ll ::::noccur. 
f:Y n 
Error iJ!l:::: f]~[#/Clffck jJf/::J f]on jJj/::Jf]cma:aauiiii.S~El'Jlli!!!l01J.different jJj/::Jf]con clusion jJf/::J /]for~ 
mine jJj/::Jf]pipfilti11[Jf]the jJj/::Jf]Red ~:e-ll[}situation f:Y ::::: Oatf:Y ::::: na f:Y ::::: Odifferentf:Y ::::: Omi1 
differentf:Y ::::: Oconclusion f:Y ff~iliJ,tMJilliJs f:Y ~sessment. 
f:Y n 
EPAf:Y ::JOwasf:Y ::::nthef:Y ::::nieadf:Y ::::nagencyf:Y Oforf:Y =:JOthef:Y :::::nsupplementalf:Y ::::nEISf:Y Oforf:Y::::: 
(releasedf:Y :::::noctoberf:Y :::::n2009).f:Y nf:Y lfll!PSilfilil~e:D:tIJ~f:!l~ngFc:Y :::::n 
accessf:Y f}timilµdesf:Y ::::nninef:Y ::::nbridges,f:Y :::::nthreei?&ss~~QE)J1lYli1~l\,~1lfW~n 
crossingsf:Y ::J0(SEIS,f:!iL2lfllJ)i~~QQB::::OThef:Y ::::nminef:Y :::::nproposedf:Y ::::ntof:Y ::::ncontinuef:Y Ooper• 
However, f:Y ::::nEPAf:Y ::::nconcludedf:Y ::::nthatf:Y naf:Y Opipelinef:Y nwouldf:Y ::::nbef:Y :::::nthef:Y :::::nem 
shippingf:Y Ooref:Y O(itf:Y :::::nwasf:Y OEPA'sf:Y ::::ne~.ijma11Mtlil.Iy@fill!ltfillfl:nrlfilJOSEIS).f:Y Of:Y r 
inf:Y Oanalyzingf:Y Othef:Y Opipelinef:Y Oforf:Y :::::nthef:Y :::::nRedf:Y :::::nDogf:Y ::JO Mine, f:Y ::JOEPAf:Y :::::n1 
pipelines f:Y ::J Owould f:Y ::::: Obef:Y Octll!hpf):{trns81JlPf:llPJf:llf:!l QJJ}Theyf:Y ::::: Oalsof:Y ::::: Oconcluded f:Y Othat1 
pipelinef:Y nspillf:Y nwa~emt!l!fr:!lijtflapimngf:Y :::::nfuelf:Y :::::nintof:Y :::::naf:Y :::::nstream,f:Y :::::nwhich 
mine'sf:Y :::::nthe~tlt1}21W)his~eylf:Y :::::n 
f:Y '= n 
Conclusion.iWfi~cologicalf:Y Orisksf:Y :::::noutlinedf:Y ::JOinf:Y :::::nthef:Y ::J0pipelinef:Y ::J0failuref:Y::::: 
Theyf:Y ::JOdof:Y Onotf:Y ::Jt}replDmmltm~iY ::J0inf:Y C0thef:Y :::::ijdlfil~h~ i :!JI]}llrnam=rm.W!bTIOpip1 
EPAf:Y Ocalculatesf:Y ::J0thatf:Y Otheirf:Y ::J0hypotheticalf:Y ::J0pipelinef:Y ::JOhasf:Y ::::nunacceptablef:Y::: 
unrealisticallyf:Y ::::: Ofailsf:Y ::::: Otof:Y nassumef:Y Omitigation f:Y norf:Y ::::: Oprevention f:Y nstrategiesf:Y 
risk f:Y =:J 0 to f:Y 0 an f:Y 0 a cce p table f:Y ::::: 0 level. f:Y ::::: 0 f:Y aJ3f£IIBJjcilll}fcjjf~JBe}mattllli£ijdem.gmJJJ}fl$fMfiJ 
acceptablef:Y :::::nievelf:Y :::::noff:Y :::::nriskf:Y nmayf:Y nexistf:Y Ois~~-~li.~ijlfr:!lijtflef:Y rn 
productf:Y :::::npipelinef:Y :::::nforf:Y :::::nthef:Y :::::nREllf:!JQJODogf:Y :::::nMinef:Y :::::ninf:Y :::::n2007. 
f:Y '= n 
f:!j Of} 
D. IB.ol}:IWIJI111andf:Y Df}Culveft~Jillf)Failure 
f:Y n 
Thef:Y nwatershedf:Y OAssessmentf:Y :::::niooksf:Y =n~ertl3m~Qll}diari~:::::n 
errorsf:Y :::::naref:Y :::::nthef:Y :::::nsamef:Y :::::nasf:Y :::::nthosef:Y :::::nctiscussedf:Y :::::ninf:Y :::::nR®ffiff:Y :::::nandf:Y :::::r 
f:Y :::::n 
f:Y ::::n 

f:Y ' n f:Y ' n f:Y - n f:Y 'i:l f:tJ qrt:l~ QJfl f:tJ QJf:l f:tJ QJf:l f:tJ QJf:l f:tJ QJf:l f:tJ QJi:l f:tJ QJi:l f:tJ QJi:l f:tJ QJi:l f:tJ QJf:l f:tJ QJf:l f:tJ QJf:l f:tJ QJf:l f:! 
34~~ =nAiaska~ =noepartment~ =nof~ =nNatural~ =nResources~ =nhas~ =nbroad~ =npowers~ =nto~ =nappr 
Under~ =nvarious~ =nauthorities,~ =nor~ =nthe~ =npian~ =nof~ =noperations~ =niurisdiction~ =nover~ =nthe~ 
has~ =nthe~ =npower~ =nto~ =nctisapplth>Ie~ =Iltit\mmliellru:Iq~ijaal.i:eij=~ =°Winll!J.=nacceptable~ =nrisk. 
35 '2E!lie~ =nAssessment~ =naiso~ =f1looks~ =nat~ =npotential~ =nfailure~ =nafter~ =nminingiW!filiI:t@!! =nThat~ =nt 
report~~ =nnot~ ~ij!UBnanalysis~ =nof~ =nemtm'!fimiiPlJ.ffi!iffi~~Qlf~ =na~ =nro~E~rul\lf>TIQt~ =nt< 
Bay,~ =nthe~ =n1ocal~ =ngovernment~ =nwm~ =nctetermine~ =nthrough~ =nits~ =n1arge~ =nmine~ =nordinanc 
mining.'mffil.~ly,~ =nafter~ =nctecades~ =nof~ =nuse,~ =nthe~ =n1ocal~ =ngovernment~ =nwm~ =nknow~ =1 
maintenance~ =nis~ =nnecessary~ =~alij13~~~~ijg~ =fltlnidnapce~ =nrequirements~ =n 
and~<f}ltial~ =nimpacts,~ =nthe~ =niocal~ =ngovernment~ =nrequires~ =nthat~ =nthe~ =nroad~ =nremain,~ = 
that~ =nthe~ =nbenefits~ =nare~ =nworth~ =nwhatever~ =nrisks~ =n~~=nw~QijMatiucl~l=mJb.0pma 
through~ =nits~ =nrepresentative~ =ngovernment~ =nshould~ =nhaffJ~Qlil:ds~ Dfltnafil}Ul!lmlillm®e:ll!lflliltfi'v:e~e.di! 
communities~= nflawl;j!IJim nthe~ = n1owedl~ijfll;!~ijsq~r:y@!! = nto~ = nprevent~ = na~ = npredomin; 
Native~ =nsocie~~=IIllmving~ =nsuch~ =nchoices~ =nthrough~ =na~ =nwatershed~~llessment~ =nand~ =n, 
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f:Y =m 
E.f:Y DI}f:Y DI}Dalt~Jilll}Failure 
f:!j DI} 
Error il!/Zil/}llSilt}.iifpDijm ~_JpJ]a iJ!tJl]dam; jJf/Df]assumption jJf/Df]ofjJj/Df]a jJf/Df]WJIJ~lifY'e IW= 
largef:Y f1minesf:Y :::Jf1havef:Y Cli}lahamtmlIG{}tlhiligli}Mmt:Jf1thef:Y Cf1minesf:Y f1withoutf:Y ::Jf1damsf:Y :::J 
undergroundf:Y ::Jf1minesf:Y :::Jf1(whichf:Y f1mayf:Y f)orf:Y ::Jf1mayf:Y Stllaot:~IJI}~IIllJDjEeJ 
However, f:Y f1duringf:Y f1minef:Y Df1closurff&'i[i]tli)mi\b~ll! Df1tlriiins~f1withmJXJJ«Jlillfl 
materialf:Y f1anal:~~=f1tof:Y f1eliminatef:Y :::Jf1waterf:Y Df)seepagef:Y Df1intof:Y :::Jf1thef:Y f)tc: 
theyf:Y f1becomef:Y :::Jf)partf:Y :::Jf)off:Y f1thef:Y :::Jf1landform,f:Y :::Jf1andf:Y :::Jf1thef:Y :::Jf1damf:Y :::Jf1ceasesf:Y = 
probabilityf:Y = f)orf:Y = ijlmftacts. f:Y = n 
f:Y n 
Thef:Y :::Jf1Assessmentf:Y f)acknowledgesf:Y f1thisf:Y f)possibility.f:Y f)f:Y f1"Afllm~cr:ll}fillnef:Y f1clo 
eliminating jJf/DJ]the jJf/=:JJ]consequences jJf/::JJ]ofjJf/DJ]~~am~a~ftf:NWlltadded)."f:Y ::Jf)Despite: 
thisf:Y ::Jf1pot~f1eliminatef:Y Ol!ltThllt1ie1l!lB~ssessmentf:Y f)usesf:Y ::Jf)af:Y Df1wetf:Y :::Jf1closuref:Y::: 
theyf:Y f)expectf:Y :::J f)to f:Y f1 be!m.[Tuij~pJijilii!p:aij:sm:ml~ f1 BrfjeolJlle11J}B~'Eh~:::J f1 a~ 
closure,Wlillfif:Y :::Jf1wouldf:Y f1eliminatef:Y f1thef:Y f)risk.f:Y f)f:Y :::Jf)Forf:Y ::Jf1referei}l:iemtm1Alaska 
minesf:Y f1inf:Y f1thef:Y f1modernf:Y :::Jf)era:f:Y f)Redf:Y ::JI) Dog, f:Y f)Fortf:Y I) Knox, f:Y :::Jf1Illinoisf:Y:::: 
thef:Y f)fourf:!i~~~I}proposingf:Y :::J~f:!!QJiVB:tf:Y Df)i:tld:Y f)rec~m!tionf:Y :::Jf)plan.f:Y :::J 
f:Y =n 
Therefore,f:Y :::Jf1itf:Y :::Jf1isf:Y Df)quitef:Y f1likelyf:Y :::Jf1thatf:Y f1thef:Y :::Jf)Damf:Y ::Jf)Failuref:Y f)scenario~ 

largef:Y f1minef:Y Df1impactsf:Y :::Jf1inf:Y :::Jf1thef:Y :ltllmJsflll~~atllnrltlft!iiMJBijf:Y ::Jf1represe1 
of~Qle.f:Y Cf)f:Y :::Jf1Neitherf:Y :::Jf1thef:Y :::Jf)EPAf:Y :::Jf1norf:!:ReQblhe~IJ~~~li}r 
closure. f:Y = n 
f:Y n 
Error il!IZIJ/}Smtf~locatio ns jJf/[] l]a re lliiilfli!lssJllIDIPii'R!Jo f jJj/Df]the jJf/Dl]Dµp.btlJ!en~'rljlJJijim 
significantf:Y :::Jf1damf:Y f)failuref:Y f)willf:Y f1likelyf:Y :::Jf1havef:Y f1~}ti)irllrlltf~h1£fflloma~i}i,~ 
significantlyf:Y :::Jf1worsef:Y f1thanf:Y :::Jf1others.f:Y Cf)f:Y ::Jf1Thef:Y f)Assessmentf:Y :::Jf)pickedf:Y f)af:Y I 
minef:Y f1withf:Y f)af:Y :::Jf1higherf:Y :::Jf1levelf:Y :::Jf)off:Y :::Jf1consequencef:Y ::Jf1thanf:Y Df)somef:Y :::Jf)poten 
Thef:Y Df)locationf:Y :::Jf1theyf:Y :::Jf)pickedf:Y Df1wouldf:Y f1atllDNtf:Y Df)fail~frWnJf:lfilllh~IJI}dgW 
tributariesf:Y :::Jf1tof:Y Df1thef:Y ~f1Nushagak,f:Y :::Jf1therebyfP.tn[m_ditegltiJJ.~~$J:l{lnage 
belowf:Y f1thef:Y :::Jf)poi~off:Y :::Jf1entry 
f:Y ::::n 
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PREDATORS 
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SMALL 
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*Water and sediment ingestion by birds and mammals is considered (see Table 4-3) 
..___.., Discharge to East 

Fork Slate Creek 
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